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Integration of family planning into child immunization services has been lauded for 
its potential to decrease unmet need for postpartum contraception by offering family planning 
information and services to women during routine child immunization visits. Yet evidence 
about the effects of integration is scant and conflicting. This study develops and applies 
integration indexes to identify determinants and effects of integration in urban areas of 
Nigeria. 
 First, we develop a Provider Integration Index and a Physical Integration Index and 
then generate integration index scores for 400 health facilities. Our results show considerable 
variation in the level of integration. This suggests that although some facilities have achieved 
high levels of integration, many others have limited capacity to provide integrated services.  
 Second, we employ the indexes to 1) determine whether facility-level integration 
changes over time, 2) assess the impact of Nigerian Urban Reproductive Health Initiative 
(NURHI) on facility-level integration, and 3) identify determinants of integration. Our results 
show that: 1) Provider Integration Index scores increased significantly only among 
comparison group facilities and the increase in Physical Integration Index scores was not 
statistically significant in the intervention or comparison group; 2) The NURHI intervention 
did not significantly affect Provider and Physical Integration Index scores; and 3) Several 
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facility-level characteristics are determinants of Provider and Physical Integration Index 
scores. These results inform understanding of factors associated with the extent of integration 
attained within a facility, which is essential to the development of sustainable and scalable 
integration initiatives. 
 Third, we apply the integration indexes to measure the association between 
integration and 1) client-reported receipt of family planning information during an 
immunization visit, 2) correct identification of family planning service availability, and 3) 
postpartum use of any method to prevent pregnancy. We found that Provider and Physical 
Integration Index scores are not significantly associated with postpartum contraceptive use. 
Our results also show that Physical Integration Index scores are negatively associated with 
receipt of family planning information and that Provider Integration Index scores are 
positively associated with correct identification of family planning service availability. These 
results challenge the position that integration improves service delivery and contraceptive 
use.  
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CHAPTER 1. INTRODUCTION 
Background 
Maternal mortality has grave social, economic, emotional, and health consequences 
for children, households, families, and societies (1). Every day, 830 women worldwide die in 
childbirth, and 99% of these deaths occur in developing countries (2). Infant mortality is also 
unacceptably high globally. In 2015, 4.5 million children under the age of one year died 
worldwide. Deaths among children under one year account for 75% of all under-five deaths 
(3). In 2015, Nigeria had a maternal mortality rate of 814/100,000 live births, which is the 
fourth highest in the world (4). This maternal mortality rate represents 58,000 maternal 
deaths in 2015 alone, the highest number of maternal deaths in any country that year (5). At 
the same time, Nigeria’s infant mortality rate was 72.7/1,000 live births, which was the tenth 
highest in the world (6). 
 In the past three decades, several major international initiatives, including the Safe 
Motherhood Initiative, the Millennium Development Goals, and the Sustainable 
Development Goals, have urged governments, donors, and non-governmental organizations 
to direct their resources toward the reduction of the maternal mortality rate and infant 
mortality rate (7, 8). The Nigerian government has also committed to reducing its maternal 
mortality rate and infant mortality rate. In its National Policy on Population for Sustainable 
Development, the Nigerian government set a goal to reduce its maternal mortality rate to 
75/100,000 by 2015. However, the actual 2015 maternal mortality rate exceeded this tenfold 
(9). Nigeria’s 2004 Revised National Health Policy identifies the reduction of infant 
2	
mortality rate as a major priority (10). Reinforcing its commitment to reduce its infant and 
maternal mortality rates, Nigeria signed on to achieve Sustainable Development Goal 3 of 
reducing its maternal mortality rate to below 70/100,000 live births and to end preventable 
deaths of newborns and children under age 5 by 2030.  
Access to and use of family planning methods has the potential to eliminate between 
one-quarter and two-fifths of maternal deaths globally (11, 12). Yet unmet need for 
contraception remains high among Nigerian women; 22.6% of women of reproductive age 
(15–49 years) want to stop or delay childbearing but are not using contraception (13). To 
decrease maternal and infant mortality rates, the federal government of Nigeria has set a 
target to increase the contraceptive prevalence rate—the percentage of women, or their 
sexual partner, currently using at least one method of contraception—from 10% in 2012 to 
36% by 2018. The Nigeria Family Planning Blueprint (Scale-Up Plan) provides a five-year 
strategy to achieve this goal. The Federal Ministry of Health estimates that reaching this goal 
would avert 400,000 infant deaths, 700,000 child deaths, and 1.6 million unintended 
pregnancies (14). As of 2016, the modern contraceptive prevalence rate had increased to 
14.7% (13), but this falls well below the 36% target. Thus, increasing access to and use of 
family planning methods remains an urgent priority in Nigeria.  
Postpartum contraceptive use is particularly critical to the health of women and 
babies. Interpregnancy intervals—the time between the end of one pregnancy and the 
beginning of the next—of less than 18 months are associated with increased risk of neonatal, 
perinatal, and infant death, low birth weight, small size for gestational age, pre-term delivery, 
maternal anemia, premature membrane rupture, gestational diabetes, and maternal death (15–
19). The World Health Organization (WHO) recommends an interval of at least 24 months 
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after a live birth prior to attempting the next pregnancy (20). Increasing access to and use of 
family planning methods among postpartum women is also important because of significant 
unmet need for contraception among these women. Research shows that, among women who 
have given birth within the past year, only a small minority wish to have another birth within 
two years (21). In Nigeria, unmet need for contraception among women who have given birth 
within the past year may be as high as 59% (22). Meeting this need would contribute 
substantially to contraceptive prevalence, which would in turn decrease maternal and infant 
mortality rates in Nigeria (23).  
Integration of Family Planning and Child Immunization Services  
 Integrating family planning into child immunization services has the potential to 
address the substantial unmet need for contraception postpartum. The WHO routine 
immunization schedule provides numerous opportunities for healthcare workers to offer 
family planning information and services to postpartum women during immunization visits. 
Although integration models vary greatly across contexts (24, 25), two primary models are 
commonly implemented (26). The first, combined service provision, entails offering both 
family planning and immunization services on the same day at the same location. The 
second, single service provision plus referral, entails offering either family planning or 
immunization services along with education, screening, and/or referral for the other service at 
a different place or time.  
 Numerous international organizations, donors, and national governments, including 
the Nigerian government, promote policies supporting integration (14, 26, 27). Yet such 
support is often based on insubstantial or conflicting evidence about its impact on health 
services delivery and patient outcomes (24, 25, 28). Some research reports that integration of 
family planning and immunization services in sub-Saharan Africa is feasible and may 
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increase contraceptive prevalence without detriment to immunization rates (29–31). 
However, other recent studies in Zambia and Senegal show no significant increase in family 
planning use when women receive family planning information and referrals during 
immunization visits (32, 33). Systematic reviews highlight the need for more robust evidence 
about the effects of integration on service delivery and health outcomes (24, 28, 34). One 
challenge to clearly understanding the determinants and effects of family planning and child 
immunization services integration is that most studies measure integration as a binary and 
static state as opposed to a multidimensional continuum that varies across time and place—
that is, facilities are designated as either “integrated” or “not integrated” depending on the 
implementation of an intervention to improve integration at that facility (29, 31, 33, 35-37). 
This narrow approach to the definition and measurement of integration limits the accuracy 
and nuance of analyses related to its determinants and impact on service delivery and health 
outcomes (35).  
A few studies measure or rank integration of health services other than family 
planning and child immunization (35, 38–40). For example, in a study examining integration 
of HIV services, Hoang et al. (2009) categorized facilities into groups based on service and 
staffing availability and then assessed the effect of usage of facilities within integration 
categories on time-to-viral-suppression following initiation of antiretroviral therapy. Mayhew 
et al. (2016) developed an index that measures HIV and reproductive health services 
integration. However, no known studies measure the extent of family planning and child 
immunization integration. Without such a measure, it is difficult to identify the degree of 
family planning and child immunization integration attained within facilities, whether the 
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level of integration changes over time, and the extent to which integration may impact 
service delivery or health outcomes.  
Specific Aims 
The overarching goal of this research is to improve maternal and child health 
outcomes by better understanding the associations between facility-level integration of 
family planning and child immunization services and service delivery and health outcomes. 
We accomplish this goal by completing three aims: 
 
Aim #1: Develop a facility-level measure that reflects the degree of family planning and 
immunization service integration in health facilities in urban areas of Nigeria.  
 Using principal components analysis (PCA), facility-level integration indexes were 
developed and applied to each health facility. Descriptive statistics were presented to show 
the degree of family planning and child immunization integration in facilities in six cities in 
Nigeria.  
 
Aim #2: Identify the impact of a) the Nigerian Urban Reproductive Health Initiative 
(NURHI) and b) facility-level characteristics on the degree of family planning and 
immunization services integration within health facilities. 
 A difference-in-differences approach was used to test the following hypothesis: 
 Hypothesis 2: Facilities supported by NURHI achieve greater degrees of facility-level 
integration of family planning and immunization services integration than facilities not 
supported by NURHI. Facility-level determinants of integration were identified.  
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Aim #3: Estimate the association between facility-level family planning and child 
immunization services integration and (a) client-reported receipt of family planning 
information, (b) correct identification of family planning service availability, and (c) client-
reported use of any method to prevent pregnancy. 
 Logistic regression models were used to test the following hypotheses:  
Hypothesis 3a: Women attending facilities with highly integrated family planning and 
immunization services are more likely to report receipt of family planning information than 
those attending poorly integrated facilities.  
Hypothesis 3b: Women attending facilities with highly integrated family planning and 
immunization services are more likely to correctly identify family planning service 
availability than those attending poorly integrated facilities.  
 Hypothesis 3c: Postpartum women attending highly integrated facilities for 
immunization services are more likely to report current contraceptive use than those 
attending poorly integrated facilities.  
 
The analyses conducted in completion of these aims are relevant to policy makers, 
implementation agencies, and donors considering whether to invest in the integration of 
family planning and child immunization services. 
 
Setting and Data 
 This research leverages data collected at baseline (2010) and endline (2014) for the 
impact evaluation of the NURHI, which was led by the Measurement, Learning & Evaluation 
Project (MLE) of the University of North Carolina at Chapel Hill. NURHI, funded by the 
Bill and Melinda Gates Foundation, is managed by the Johns Hopkins University Bloomberg 
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School of Public Health Center for Communications Programs in partnership with the Center 
for Communications Programs Nigeria and the Association for Reproductive and Family 
Health. Its objective is to improve access to and quality of family planning services in urban 
areas of Nigeria by providing facility-level systems strengthening and quality improvement 
support, generating demand for family planning services and sustained contraceptive use at 
the community level, testing private sector approaches to increase access to and use of family 
planning among the urban poor, and improving the family planning policy environment (41, 
42). The NURHI strategy focuses on integrating family planning into (a) maternal newborn 
and child health services, (b) post-abortion services, and (c) HIV/AIDS services. The strategy 
specifically identifies integrating family planning into immunization services as a top priority 
because of its potential to increase family planning uptake among postpartum women. At the 
facility level, NURHI incorporated the following family planning approaches into 
immunization services: (a) provision of information, education, and counseling materials on 
all methods, (b) group counseling, and (c) referral of prospective clients to the family 
planning clinic. NURHI was implemented in six cities: Abuja, Benin, Ibadan, Ilorin, Kaduna, 
and Zaria. Data were collected in each of these cities.  
This research uses baseline and endline data from three surveys: (1) the health facility 
survey, (2) the healthcare provider survey, and (3) the health facility client exit interview 
survey. Data were collected at primary and secondary and public and private facilities. The 
health facility survey collected information regarding facility characteristics, normal family 
planning service provision practices, and readiness of facilities to provide family planning 
services integrated into maternal newborn and child health services. The health facility 
sample (baseline N= 400, endline N= 385) includes two categories of facilities: NURHI 
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intervention facilities (baseline N= 112, endline N= 132) and non-intervention facilities 
(baseline N = 288, endline = 253). Intervention facilities had the highest client load in the 
primary sampling unit that offered both antenatal care and immunization services; they 
provided services to more than 1,000 antenatal care clients per year. Non-intervention 
facilities are those frequently named by women aged 15–49 from over 16,000 households 
who participated in the NURHI/MLE baseline household survey as those they attended for 
maternal newborn and child health, family planning, and HIV testing services.  
  Health service providers who provide family planning, maternal newborn and child 
health, or HIV/STI services at sampled healthcare facilities were interviewed for the provider 
survey. Using simple random sampling, up to four providers from each facility were selected 
for interview. Fewer than four providers were interviewed at a facility if fewer than four 
providers worked at that facility. At baseline, 1,479 health service providers were 
interviewed; 415 were from intervention facilities and 1,064 were from non-intervention 
facilities. At endline, 1,431 health service providers were interviewed; 518 were from 
intervention and 913 were from non-intervention facilities.  
The objective of the client exit interview survey was to ascertain client perceptions of 
family planning services at NURHI intervention facilities. Women between the ages of 15 
and 49 years who attended an intervention facility for family planning, maternal newborn and 
child health services, postpartum care, or post-abortion care were eligible for interview. A 
total of 5,440 women at baseline and 5,391 women at endline participated in the health 
facility client exit interview survey.   
Significance and Innovation 
This research is significant and innovative because it: a) measures integration as an 
outcome of the service delivery environment, b) shifts the focus from a binary measure of 
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integration to one that is multifaceted and continuous, c) measures the change in facility-level 
integration over time, d) identifies the effect of integration on important service delivery and 
health outcomes, and e) focuses on family planning service delivery within urban 
environments. The status quo is to define a facility as either integrated or not based on the 
presence of an intervention intended to support integration within it (29, 32, 33, 43). This is 
the first study, to our knowledge, that measures family planning and child immunization 
integration as an outcome of both provider and facility capacity to offer integrated services. 
Additionally, this study defines integration not as a binary variable but rather as a continuous 
variable. This approach sheds new light on the extent of integration within health facilities in 
six Nigerian cities. This is also the first study to ascertain whether the degree of integration 
within facilities can increase over time and what facility-level determinants facilitate or 
hinder this. Last, our focus on family planning services within urban environments is 
significant because of increasing global urbanization and the resulting strain on health 
systems worldwide to provide high-quality basic health services to burgeoning urban 
populations. Nigeria is experiencing rapid urbanization; currently, 48% of Nigeria’s 
population lives in urban areas and 80% of these people live in slums (44–47). By 2050, 67% 
of Nigeria’s rapidly growing population will reside in urban areas (45). Most of this 
population growth stems from high fertility rates rather than rural to urban migration (46, 48, 
49). Research increasingly shows that the urban poor in sub-Saharan Africa face poor access 
to health services and struggle with more health and social disadvantages than not only 
wealthier urban dwellers but also rural dwellers in some cases (48, 50). It is thus paramount 
to identify and invest in family planning policies and programs that will have the most 
positive impact on the health and lives of those in urban areas.  
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This research provides critical information about family planning and child 
immunization services integration, a promising yet unproven and insufficiently researched 
approach to improving postpartum contraceptive use. Researchers may build on this study to 
further advance our understanding of the determinants and effects of integrated family 
planning and immunization services. Results of this research can assist policy makers in 
similar contexts to determine whether pursuing integration at scale may prove feasible and 
beneficial as they seek to reduce infant and maternal mortality rates. Our analyses may also 
inform donors considering whether to invest in integration, and implementing agencies 
considering whether and how best to support both providers and facility systems to offer 
high-quality integrated services. Ultimately, this research contributes to the improvement of 
maternal and child health outcomes by elucidating the associations between facility-level 









CHAPTER 2. DEVELOPMENT OF FACILITY-LEVEL INTEGRATION INDEXES 
TO DETERMINE THE EXTENT OF FAMILY PLANNING AND CHILD 
IMMUNIZATION SERVICES INTEGRATION IN URBAN AREAS OF NIGERIA 
Introduction  
Maternal mortality has grave social, economic, emotional, and health consequences 
for children, households, families, and societies (1). Every day, 830 women worldwide die in 
childbirth, and 99% of these deaths occur in developing countries (2). Infant mortality is also 
unacceptably high globally. In 2015, 4.5 million children under the age of one year died 
worldwide. Deaths among children under one year account for 75% of all under-five deaths 
(3). In 2015, Nigeria had a maternal mortality ratio (MMR) of 814/100,000 live births, which 
is the fourth highest in the world (4). This MMR represents 58,000 maternal deaths in 2015 
alone, the highest number of maternal deaths in any country that year (5). At the same time, 
Nigeria’s infant mortality ratio (IMR) was 72.7/1,000 live births, which was the tenth highest 
in the world (6). 
In the past three decades, several major international initiatives, including the Safe 
Motherhood Initiative, the Millennium Development Goals, and the Sustainable 
Development Goals, have urged governments, donors, and non-governmental organizations 
to direct their resources toward the reduction of the MMR and IMR (7, 8). The Nigerian 
government has also committed to reducing MMR and IMR. In its National Policy on 
Population for Sustainable Development, the Nigerian government set a goal to reduce its 
MMR to 75/100,000 by 2015. However, the actual 2015 MMR exceeded this tenfold (9). 
Nigeria’s 2004 Revised National Health Policy identifies the reduction of IMR as a major 
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priority (10). Reinforcing its commitment to reduce MMR and IMR, Nigeria signed on to 
achieve Sustainable Development Goal 3 of reducing MMR to below 70/100,000 live births 
and neonatal mortality to below 12/1,000 live births by 2030.  
Access to and use of family planning methods have the potential to eliminate between 
one-quarter and two-fifths of maternal deaths globally (11, 12). Yet unmet need for 
contraception remains high among Nigerian women; 22.6% of women of reproductive age 
(15–49) want to stop or delay childbearing but are not using contraception (13). To decrease 
MMR and IMR, the Federal Government of Nigeria has set a target to increase the 
contraceptive prevalence rate—the percentage of women, or their sexual partner, currently 
using at least one method of contraception—from 10% in 2012 to 36% by 2018. The Nigeria 
Family Planning Blueprint (Scale-Up Plan) provides a five-year strategy to achieve this goal. 
The Federal Ministry of Health estimates that reaching this goal would avert 400,000 infant 
deaths, 700,000 child deaths, and 1.6 million unintended pregnancies (14). As of 2016, the 
modern contraceptive prevalence rate had increased to 14.7% (13), but this falls well below 
the 36% target. Thus, increasing access to and use of family planning methods remains an 
urgent priority in Nigeria.  
Contraception Among Postpartum Women: Critical to Maternal and Infant Health 
Postpartum contraceptive use is particularly critical to the health of women and 
babies. Interpregnancy intervals—the time between the end of one pregnancy and the 
beginning of the next—of less than 18 months are associated with increased risk of neonatal, 
perinatal, and infant death, low birth weight, small size for gestational age, pre-term delivery, 
maternal anemia, premature membrane rupture, gestational diabetes, and maternal death (15–
19). The World Health Organization (WHO) recommends an interval of at least 24 months 
after a live birth prior to attempting the next pregnancy (20). Increasing access to and use of 
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family planning methods among postpartum women is also important because of significant 
unmet need for contraception among these women. Research shows that, among women who 
have given birth within the past year, only a small minority wish to have another birth within 
two years (21). In fact, unmet need for contraception is heavily concentrated among women 
who have given birth within the past two years; research in Kenya shows that the absolute 
number of women with an unmet need for contraception decreases dramatically as the 
interval from the last birth lengthens (21). In Nigeria, unmet need for contraception among 
women who have given birth within the past year may be as high as 59% (22). Meeting this 
need would contribute substantially to contraceptive prevalence, which would in turn 
decrease MMR and IMR in Nigeria (23).  
Integration of Family Planning and Child Immunization Services 
Integrating family planning into child immunization services has the potential to 
address the substantial unmet need for contraception postpartum by offering family planning 
information and services to postpartum women during routine child immunization visits. 
Routine child immunization services provide the cornerstone of primary healthcare services 
in many countries and have extensive reach in developing countries (51). The WHO routine 
immunization schedule advises immunization at birth, 6 weeks, 8 weeks, and 9–12 months 
(52). This schedule provides numerous opportunities for healthcare workers to offer family 
planning information and services to postpartum women.  
Although integration offers the potential to benefit the health system, providers, and 
clients through increased efficiency, numerous challenges exist at the facility level (34, 53), 
including provider perception of associated increases in workload, disruption of established 
routines of care, poor provider motivation, and lack of time, space, staffing, training and 
supplies (54–56). These challenges likely influence the extent of integration within individual 
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facilities. The extent of integration thus varies across facilities and time; more nuanced 
measures of integration would capture this variation more effectively than a binary variable 
that indicates whether a facility is integrated or not. 
Although integration models vary greatly across contexts (24, 25), two primary 
models are commonly implemented (26). The first, combined service provision, entails 
offering both family planning and immunization services on the same day at the same 
location. The second, single service provision plus referral, entails offering either family 
planning or immunization services along with education, screening, and/or referral for the 
other service at a different place or time. Factors influencing the implementation of these 
models in practice include the types of healthcare providers offering the services, the service 
provision location, client characteristics, and the referral mechanisms (57).  
The Evidence Gap 
Policy and programming recommendations that promote family planning and child 
immunization services integration are often based on insubstantial or conflicting evidence 
about its impact on health services delivery and patient outcomes (24, 25, 28). Despite the 
lack of conclusive evidence, numerous international organizations, donors, and national 
governments, including the Nigerian government, promote policies supporting this 
integration (14, 26, 27). For example, the United States Agency for International 
Development (USAID) has identified the integration of family planning into immunization 
services as a promising “high-impact practice in family planning”(26). Some research reports 
that integration of family planning and immunization services in sub-Saharan Africa is 
feasible and may increase contraceptive prevalence without detriment to immunization rates 
(29–31). However, other recent studies in Zambia and Senegal show no significant increase 
in family planning use when women receive family planning information and referrals during 
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immunization visits (32, 33). Systematic reviews highlight the need for more robust evidence 
about the effects of integration on service delivery and health outcomes (24, 28, 34). 
The Measurement Gap 
The varying models and definitions of integration prompt questions related to how 
integration and its determinants and effects on service delivery and health outcomes should 
be measured. One challenge to clearly understanding the determinants and effects of family 
planning and child immunization services integration is that most studies measure integration 
as a binary and static state (a facility is integrated or it is not) as opposed to a 
multidimensional continuum that varies across time and place (35). Without a multi-
dimensional measure that can be applied across contexts, it is not possible to accurately 
discern the extent of integration within and across facilities or the effect of varying degrees 
of integration on service delivery or health outcomes. For example, a recent study of the 
effect of integrated family planning and immunization services on contraceptive use in 
Rwanda showed that integration increased contraceptive prevalence among postpartum 
women. The study defined a facility as integrated if it provided group and individual family 
planning counseling during immunization visits as well as individual screening for pregnancy 
risk and referral for same-day family planning services (29) . Another study classifies a 
facility as integrated if vaccinators were trained to provide family planning messages and 
referrals to women at child immunization visits; this study showed no increase in 
contraceptive prevalence among women attending integrated facilities (33). Only a few 
identified studies attempt to measure or rank reproductive health services integration (38–
40). One such study measures the extent of HIV and reproductive health services integration 
in health facilities in Kenya and Swaziland using indexes that measure structural integration 
(integrated physical and human resources structures) and functional integration (actual 
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integrated service delivery to clients) (35). This study identified that structural and functional 
integration are distinct and uncorrelated dimensions and that a high degree of heterogeneity 
exists in the extent of integration within facilities. These findings underscore the need to 
employ measures that quantify the degree of integration attained while differentiating 
between different dimensions of integration.  
This current study aims to address the evidence and measurement gap by developing 
and applying integration indexes that quantify the extent of facility-level family planning and 
child immunization services integration as a varying and multifaceted outcome in urban areas 
of Nigeria. It is the first study, to our knowledge, that develops integration indexes that may 
be adapted to measure the extent and effect of health facility-level family planning and child 
immunization services integration in different contexts. 
Conceptual Model  
Figure 1 displays the hypothesized mechanism of action and causal pathway through 
which the integration of family planning and child immunization services may decrease 
maternal and infant mortality and morbidity. This paper focuses on provider and facility 
capacity to provide integrated family planning and child immunization services and applying 
these measurements to develop a facility-level Provider Integration Index and Physical 
Integration Index.  
Methods 
Study Design and Data Source 
This study use health facility (N= 400) and healthcare provider (N= 1,479) baseline 
survey data collected in 2011 for the Measurement, Learning & Evaluation (MLE) project, 
which conducted an impact evaluation of the Nigerian Urban Reproductive Health Initiative 
(NURHI). NURHI’s objective is to decrease maternal morbidity and mortality by increasing 
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contraceptive prevalence through improved access to and quality of family planning services 
in urban areas of Nigeria (41). Data were collected in six cities that are located in both the 
north and the south of Nigeria: Abuja, Benin City, Ibadan, Ilorin, Kaduna, and Zaria. Two 
categories of facilities are included in the sample: high-volume and preferred provider. All 
high-volume facilities and a sample of preferred provider facilities were included in the 
survey. High-volume facilities, those that received the NURHI intervention, were the top 
service delivery sites by client load that offered both antenatal care (ANC) and immunization 
services; these facilities served more than 1,000 ANC clients per year. Preferred provider 
facilities did not receive the NURHI intervention but were frequently named by women as a 
source of maternal and child health, immunization, HIV testing, and family planning services 
in a concurrent household survey that contained a representative sample of 16,144 women 
aged 15 to 49 (58). The health facility most commonly mentioned by women in the same 
primary sampling unit (PSU) was designated the preferred provider facility. If the preferred 
provider facility was already included in the sample as a high-volume facility, the second 
most commonly named facility was included. If the second most commonly named facility 
was also a high-volume facility, no further facilities from that PSU were included. The 
sample includes public and private primary, secondary, and tertiary facilities. One facility 
audit was conducted per facility by asking questions of a manager or another administrator. 
Within each facility in the sample, up to four providers selected through simple random 
sampling completed the provider survey. Providers eligible for inclusion offered family 
planning and/or maternal, newborn, and child health (MNCH) services at the facility.  
Operational Definition of Integration 
The integration indexes developed in this study align with the guidance and definition 
provided by Nigeria’s Federal Ministry of Health:  
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Integration in the health sector has been defined by offering two or more services at 
the same facility during the same operating hour, with the provider of one service 
actively encouraging clients to consider using the other services during the same visit, 
in order to make those services more convenient and efficient. Integrated services 
should be offered at the same service delivery point but where that is not feasible, 
strong referral systems are required to ensure that clients receive the high quality 
service that they deserve. (59) 
In referring to concurrent service provision and referral systems within the facility as 
well as provider behavior during a health visit, this definition includes the provider and 
physical dimensions present in our conceptual model.  
Statistical Method 
This study employs Principal Components Analysis (PCA) to create two facility-level 
family planning and child immunization services integration indexes: a Provider Integration 
Index and a Physical Integration Index.  
Mathematically, PCA is a multivariate statistical technique that groups sub-sets of 
collinear variables from an original set of n variables together into a fewer number of 
uncorrelated components that represent the variance and distinct dimensions in the data most 
effectively (60). That is, the objective of PCA is to determine the linear combination of a 
sub-set of variables that retains as much information as the original, larger set of variables 
(61). PCA produces several components that are a linear weighted combination of the initial 
correlated variables and are ordered such that the first component explains the majority of the 
variance in the data (62). Subsequent components are uncorrelated with previous components 
and explain additional but decreasing amounts of variance in the data. The more correlated 
the original variables, the fewer number of components needed to capture the variance in the 
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data. These components are used in the development of composite indexes that represent the 
broader set of variables (63). In applying PCA to develop facility-level family planning and 
child immunization services integration indexes, we make the critical assumption that the 
actual extent of family planning and child immunization services integration at the facility 
level explains the variance in the variables used in the model. Constructing an index using 
PCA is a process that requires several key steps. In the Results section, we provide an 
overview of the health facility and provider characteristics and then describe these steps in 
detail and present our results. All analyses were conducted using Stata version 13.1 (Stata 
Corp, LP, College Station, Texas).  
Results 
Facility and Provider Characteristics 
Characteristics of the 400 facilities are presented in Table 1. Facilities must provide 
both family planning and immunization services to effectively integrate, yet only 77% of 
facilities provide both services. Private facilities are less likely than public facilities to 
provide both child immunization and family planning services; 93% of public facilities 
provide both child immunization and family planning services while 66% of private facilities 
offer both services. Among the 93 facilities (81= private, 12= public) that do not offer both 
child immunization and family planning services, it is generally child immunization services 
that are not offered. Among the private facilities that do not offer both child immunization 
and family planning services, 89% do not offer child immunization services while 9% do not 
offer family planning services. Among the public facilities that do not offer both child 
immunization and family planning services, 50% do not offer child immunization services 
while 50% do not offer family planning services.  
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The characteristics of the 1,479 healthcare providers are presented in the overall 
means column in Table 2. On average, 58% of providers in each facility report offering 
family planning information during child health visits and 56% of providers in each facility 
have the capacity to provide both child immunization and family planning services. Quality 
of family planning service provision during child health service visits is assessed by asking 
providers about the range and breadth of topics that they discuss with a client during the visit. 
On average, providers address fewer than two of the seven essential aspects of quality family 
planning service provision during child health service visits. Normal practice procedures vary 
when women request family planning information and services during a child health visit 
(Figure 2). In 62% and 44% of health facilities, respectively, women are always provided 
with information and/or a hormonal method of contraception on the same day.  
Constructing and Interpreting the Indexes 
Selection and transformation of variables for inclusion in the PCA 
Prior to conducting the PCA, we created 8 input variables that reflect the operational 
definition of integration (Table 3). Facility-level variables are based on a summary of 
provider responses. PCA requires quantitative, scaled variables. Therefore, categorical 
variables were transformed into binary, ordinal, or continuous variables. For example, 
categorical responses were transformed into an ordinal variable that reflects the average 
count of family planning items that providers at facility tell clients during child health service 
visits. Several variables refer to child immunization, child growth monitoring, or child health 
service visits. In variables referring to child health services, it was not possible to 
differentiate data pertaining only to child immunizations from data pertaining only to child 
growth monitoring. Although this analysis focuses on the integration of child immunization 
and family planning services, we retained variables that refer to child growth monitoring or 
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child health services because child immunization visits comprise the vast majority of all child 
health services visits. Of the 5,440 women who participated in the concurrent health facility 
client exit interview, only 90 (1.65%) report that child growth monitoring was the primary 
purpose of their visit.  
Because only a small percentage of data was missing (≤ 4% for each variable) in our 
model, we imputed the mean value for missing responses where necessary (64, 65). To 
confirm that imputation of the means did not bias the results, we ran the model excluding 
observations with missing data. The results remained consistent across these approaches.  
PCA functions optimally when input variables are correlated and also when their 
distributions vary across cases (in this analysis, facilities and providers). Variables with low 
standard deviations have little value in differentiating degrees of integration (66). Thus, to 
inform the final selection of input variables, descriptive analyses were conducted to ascertain 
correlations among variables and variation across providers and facilities. The means and 
standard deviations in Table 2 show substantial variation across cases for the variables of 
interest. Table 4 shows correlations among input variables, the majority of which range from 
0.30 to 0.89.  
PCA application 
PCA was applied following the selection and transformation of variables. Because 
PCA is not invariant to differing measurement units among the input variables, the input 
variables are generally standardized to a mean of zero and a standard deviation of one prior 
to the analysis (67). This prevents those variables with greater variance (for example, an 
ordinal variable ranging from 0 to 5 as opposed to a binary variable) from dominating each 
component. Our raw data was not standardized, so our analysis employed the correlation 
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matrix, which is the standardized covariance matrix. This ensures that all data have equal 
weight. No rotation was necessary (61, 68). To ascertain the suitability of the data for use in a 
PCA, we conducted the Kaiser-Meyer-Olkin (KMO) test of sampling adequacy. KMO scores 
range from 0 to 1, with a high score (generally above 0.5) indicating that PCA will act 
efficiently (69). Our KMO test yielded a score of 0.8, indicating sampling adequacy for each 
variable and the complete model.  
To determine the number of components to retain for the indexes, we examined the 
eigenvalues (Table 5) and a scree plot of the eigenvalues (Figure 3). Eigenvalues show the 
amount of variance in the data captured by a component. The Kaiser criterion specifies that 
components with eigenvalues equal to or above 1 should be retained for interpretation (70). 
This criterion is based on the logic that components with an eigenvalue less than 1 are 
unreliable and that these components account for less variance in the data than a single 
variable does and thus are of limited value (71). The scree plot is a graph that plots the 
eigenvalues in descending order connected by a line. Interpretation of the scree plot involves 
determining the point at which the graph levels off and then retaining the components above 
that point; the break differentiates the most important components from less important 
components (72). Based on evaluation of the eigenvalues and the scree plot, we retained two 
components. The factor loading scores (see factor loadings column in Table 2) were 
examined to determine which dimensions of integration are represented by the components. 
This is ascertained by identifying which variables are most highly correlated with each 
component. The factor scores confirmed the integration dimensions that we had anticipated: 
provider integration and physical integration.  
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Creating the indexes 
Based on the components described previously, we constructed the Provider 
Integration Index and Physical Integration Index by using weights that we calculated with the 
factor loading scores from each variable within the two retained components. We calculated 
the weights for each of the variables by dividing its factor loading by the sum of the factor 
loadings of all variables in that component (see weights column in Table 2). We then 
calculated the dependent variables Y1 and Y2, which represent the Provider Integration Index 
score and the Physical Integration Index score for each facility, by multiplying the variables 
included in each component by their associated weights and summing the values. The 
indexes range in value from 0 to 1, with a higher score indicating a higher level of 
integration. Overall, the mean Provider Integration Index score is 0.54 (standard deviation: 
0.31, range: 0–1.0) and the mean Physical Integration Index score is 0.62 (standard deviation: 
0.27, range: 0–0.99) (Table 2).  
As a robustness check, we also created the indexes using Exploratory Factor Analysis 
(EFA) to derive the weights. EFA and PCA differ theoretically and mathematically (61), 
however they are similar enough that EFA could be a viable alternative method for the 
development of the indexes (73). The indexes created using EFA correlate strongly with the 
indexes created using PCA (Spearman rank correlation 0.99 for the Provider Indexes and 
0.89 for the Physical Indexes), clearly indicating that the results are robust to the use of either 
method. The KMO test score of 0.81 indicates that the data is suited to the use of EFA.  
Classifying facilities into integration levels 
Following the construction of the indexes, each facility was classified as having “low 
integration” (index score 0–0.33), “medium integration” (0.34–0.66), or “high integration” 
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(0.67–1.0). Both Provider and Physical Integration Index scores vary across facilities 
(Figures 4 and 5). Twenty-three percent of facilities are classified as having low Provider 
Integration Index scores, 32% are classified as having medium scores, and 45% are classified 
as having high scores (Figure 6). Of the 94 facilities with low Provider Integration Index 
scores, 65% have a score of 0. Seventy-seven percent of the facilities with a Provider 
Integration Index score of 0 do not provide both child immunization and family planning 
services, which is essential to the integration of these services. The mean Provider 
Integration Index scores are 0.08, 0.50, and 0.82 for the low, medium, and high groups, 
respectively (Table 2). Fourteen percent of facilities are classified as having low Physical 
Integration Index scores, 38% have medium scores, and 48% have high scores (Figure 7). Of 
those facilities with low Physical Integration Index scores (n= 54), 74% have a score of 0. 
Ninety-eight percent of the facilities with a Physical Integration Index score of 0 do not 
provide both child immunization and family planning services. The mean Physical 
Integration Index scores are 0.05, 0.60, and 0.81 for the low, medium, and high groups, 
respectively (Table 2).  
We examined the internal coherence of the indexes by comparing facility 
characteristics and index scores across low, medium, and high integration groups. We note 
significant differences in facility characteristics and overall index scores across all groups for 
both indexes, indicating that both indexes have strong internal coherence (see p-values in 
Table 2).  
We assessed the robustness of the indexes by examining how the classifications of 
facilities having high Integration Index scores changed when different sub-sets of variables 
were entered into the PCA. To assess the robustness of the Provider Integration Index, we ran 
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six variations of the PCA. The first variation (“base case”) included all variables. Each 
subsequent model omitted one of the provider integration variables. Similarly, to assess the 
robustness of the Physical Integration Index, we ran four variations of the PCA. The first 
variation (the “base case”) included all variables. Each subsequent model omitted one of the 
physical integration variables. Looking only at the sites classified as “high integration” in the 
base case, we examine the impact on classification when we omit one variable at a time from 
the PCA. Table 6 shows the percentage of facilities classified as “high integration” in the 
base case compared with the percentage of facilities classified as “high integration” in the 
subsequent models, each of which omits a different Provider Index variable. Table 7 presents 
the same results for the Physical Integration Index. The Provider Integration Index is highly 
robust to the inclusion of different sub-sets of variables in the model. This is evidenced by 
the very similar classification results across models. However, the Physical Integration Index 
shows considerable sensitivity to the different sub-sets of variables included in the PCA 
models. When the variables indicating normal practices at the facility are omitted, the 
Physical Integration Index score shifts toward the mean value of the score of operational days 
when both child immunization and family planning services are offered. Based on these 
assessments, we opted to retain all base case variables in the model. Doing so enabled our 
model to reflect more characteristics of provider and physical integration, which enhances 
the capacity of the integration indexes to distinguish between different levels of integration 
across facilities (62).  
Discussion 
Integration of family planning and immunization services is complex and 
challenging, and evidence about its effects on service delivery and health outcomes has been 
inconsistent. Most previous research has designated health facilities as integrated or not 
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based on whether the facility received an intervention intended to increase integration. This 
study advances the previous research by developing two indexes, a Provider Integration 
Index and a Physical Integration Index, that offer continuous measures of facility-level 
family planning and child immunization services integration. To develop the indexes we 
followed a process that included selecting and transforming eight variables for inclusion in 
the final PCA model, applying the PCA and confirming two distinct dimensions of 
integration, constructing the consolidated indexes using weights calculated from the factor 
loading scores, and classifying the integration levels within facilities according to their raw 
Provider and Physical Integration Index scores.  
The integration indexes have strong internal coherence, as evidenced by statistically 
significant differences in facility characteristics across integration classification levels. The 
Provider Integration Index is highly robust to the inclusion of different subsets of variables; 
the Physical Integration Index is more sensitive. This was anticipated because of the 
relatively low mean of the score of operational days when both child immunization and 
family planning services are offered compared to the relatively high mean values of the other 
two variables included in the Physical Integration Index.  
Our results show that the level of family planning and child immunization services 
integration varies considerably across facilities in these urban areas of Nigeria. The mean 
Provider Integration Index Score is 0.54 (0=lowest and 1=highest integration); 23% are 
classified as low (mean score = 0.08), 32% as medium (mean score = 0.50), and 45% as high 
(mean score = 0.82). The mean Physical Integration Index score is 0.62 (0=lowest and 
1=highest integration); 14% are classified as low (mean score = 0.05), 38% as medium 
(mean score = 0.60), and 48% as high (mean score = 0.81). These scores and classifications 
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suggest that although many facilities and providers in urban areas of Nigeria have achieved 
high levels of family planning and child immunization services integration, many others have 
limited capacity to provide integrated services. The identification of two distinct dimensions 
of integration, the heterogeneity of the scores and the substantial percentage of facilities 
within each integration index classification level, suggests that measuring integration as a 
binary variable, as is the status quo, does not reflect the true variation in integration within 
and across health facilities in urban areas of Nigeria.  
The development of the integration indexes required us to take a detailed look at the 
individual provider and facility characteristics included in each index. This provided 
additional insight into the capacity of providers and facilities to offer integrated services. 
Several characteristics warrant particular attention. First, the majority of facilities with low 
scores do not provide both child immunization and family planning services, which is 
essential to integration. This is of particular interest because the Minimum Standards for 
Primary Healthcare in Nigeria (74) stipulate that primary healthcare centers should provide 
both services, and both services form part of a standard package of services provided by 
hospitals. Our results show that it is primarily private facilities that do not provide both 
family planning and immunization services. The private sector provides a substantial amount 
of health services in developing countries, particularly in urban areas of Nigeria (75–79). 
Thus, it is important to understand whether and how integration policies and approaches 
should be adapted to increase access to and quality of services in contexts wherein the private 
sector plays a significant role. In Nigeria, routine immunization is funded primarily by the 
government and Gavi (80). Because private facilities may not qualify for either source of 
funding they may be less likely to offer immunization services, which negatively affects 
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integration index scores. Because Nigeria has exceeded the gross per capita national income 
level required for Gavi support (81, 82), Gavi will be reducing its financial support to Nigeria 
from 2017 through 2021. This may disrupt immunization services and negatively impact 
family planning and child immunization services integration.  
Second, many facilities do not provide concurrent family planning and child 
immunization services, making it impossible for women to attain both services during the 
same visit. The relatively low mean score of the operational days when both child 
immunization and family planning services are offered (mean = 0.29, range = 0–1) indicates 
that even facilities that do offer both of these services do not do so at the same time. Policies 
and programs supporting the integration of family planning and child immunization services 
could improve integration levels by initially focusing on this essential aspect.  
Finally, it is important to consider the quality of family planning services when they 
are integrated into immunization services. A substantial body of research links higher quality 
family planning services with increased contraceptive adoption, prevalence, and continuation 
(83–86). Our results indicate a low quality of family planning information provided to 
women during child health visits. On average, providers report discussing fewer than two of 
the seven elements of quality family planning services during child health service visits. This 
may reflect the additional workload that integration presents to providers. Although 
integration may offer benefits such as decreased need for referrals, it also presents challenges 
such as potentially insufficient staffing, consultation time, or clinic space (55) that might 
result in poor service quality. Policies and programs promoting integration should ensure 
sufficient support to individual providers and facility systems so that integration does not 
compromise service quality.  
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Limitations 
This study has several limitations. First, the variables contained in the facility and 
provider surveys were not developed specifically to analyze family planning and child 
immunization services integration. For example, several items included in our index refer to 
“child health services,” which includes both child growth monitoring and child 
immunization. Although these scores provide valuable information about integration within 
the scope of available services, index scores would have been more specific to family 
planning and child immunization services integration if survey items had differentiated the 
services. In addition, including variables in the survey that reflect the context-specific 
definition of integration could strengthen the integration indexes. For example, if an 
integration program strategy specifies the provision of group family planning counseling to 
women waiting for immunization visits, the surveys should ask numerous questions about the 
extent and content of group counseling provided within each facility. Second, the provider 
and facility survey responses are subject to social desirability bias. This may lead to 
integration index scores that overestimate the actual level of provider and physical 
integration of family planning and child immunization services. Last, this study reflects the 
service delivery environment in six cities across Nigeria and our results may not be 
generalizable beyond these urban areas. Notwithstanding these limitations, this research 
provides valuable insight as the Nigerian government seeks to reduce MMR and IMR by 
increasing contraceptive prevalence, in part, through integration of family planning and child 
immunization services (14).  
Future Research 
Although numerous governments and donors promote integration of family planning 
and child immunization services, little evidence shows that integration actually improves 
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health service delivery or health outcomes. This may, in part, reflect inadequate measurement 
of integration. The integration indexes developed in this study may be applied to examine the 
effects of integration on a range of health service delivery and health outcomes. Although 
integration may ultimately improve access to health services and health outcomes, it may 
also burden providers and facilities by increasing patient loads, decreasing the amount of 
time available for consultations, and impacting space requirements within facilities. Future 
research should examine the effects of integration on service quality and efficiency as well as 
facilitators and barriers to effective family planning and child immunization services 
integration. Future research may mitigate social desirability bias by observing service 
provision and/or using data obtained from facility records to create integration indexes. The 
integration indexes may also be applied to examine the change in integration over time. This 
would be of particular interest to policy developers and programmers interested in 
understanding how to improve and sustain integration. Last, the level of integration within 
facilities may be influenced by numerous health system characteristics such as health 
financing mechanisms and national health policies. Future research focusing on the 
determinants of integration would prove beneficial to our understanding of this service 
delivery approach.   
Conclusion 
Our findings provide important insights about family planning and child 
immunization services integration levels within health facilities in urban areas of Nigeria. It 
shows that facility-level integration varies across facilities and that measuring integration as a 
binary state does not capture this variation. This research also provides a guide for the 
development of more nuanced and accurate measures of integration. These integration 
indexes may be adapted and employed to enrich understanding of integration levels within 
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and across health facilities and also to investigate the effect of integration on a range of 
service delivery and health outcomes. This research underscores the need for policies and 
programs seeking to promote or improve integration to start with a clear, context-specific 
definition and an approach that recognizes its dual provider and physical dimensions. A more 
robust evidence base about the effects of varying levels of family planning and child 
immunization services integration on service delivery and health outcomes is essential to the 
development of policies and programs that will increase contraceptive prevalence and, 
ultimately, reduce maternal and infant morbidity and mortality globally.  
 
Tables and Figures  
 
Figure 1. Conceptual model. 
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 Publicly Owned 41% 
 Privately Owned 59% 
Level  
 Primary 51% 
 Secondary 49% 
Intervention Status  
 Intervention Facility 28% 
 Comparison Facility 72% 
Location  
 Abuja 12% 
 Benin 18% 
 Ibadan 15% 
 Ilorin 18% 
 Kaduna 23% 








Table 2. Provider and Physical Integration Index Scores and Variable Means by Group 
  Factor 
Loading 
Sum Weight Overall 
Mean 
(SD) 
Integration Index Score Classification 
Group Means 
p-values 
Provider Integration Variable 
Description 


















Proportion providers at facility who 
offer CI and at least 1 modern FP 
method 
0.39 1.87 0.21 0.56 
(0.4) 
0.05 0.47 0.90 0.00 0.00 
Proportion of providers at facility who 
routinely offer FP info during 
CI/CGM 
0.41 1.87 0.22 0.58 
(0.39) 
0.04 0.49 0.93 0.00 0.00 
Average FP items that a provider at a 
facility tells client during CHS 
0.33 1.87 0.18 1.67 
(1.52) 
0.01 0.19 0.39 0.00 0.00 
Proportion of providers at facility that 
do not request consent during CHS 
0.37 1.87 0.20 0.5 
(0.37) 
0.04 0.41 0.81 0.00 0.00 
Facility provides CI and FP services 0.38 1.87 0.20 0.77 
(0.42) 
0.23 0.88 0.97 0.00 0.00 












Physical Integration Variable 
Description 
          
Normal practice if FP info wanted 
during CH visit 
0.38 1.21 0.32 5.82 
(2.23) 
0.09 0.91 0.98 0.00 0.00 
Normal practice if hormonal FP 
wanted during CH visit 
0.41 1.21 0.34 4.63 
(1.97) 
0.05 0.80 0.96 0.00 0.00 
Score of days where both CI and FP 
are offered 
0.42 1.21 0.34 0.29 
(0.35) 
0.01 0.11 0.49 0.00 0.00 






















Table 3. Description of PCA Input Variables  
Input Variable Description Type Survey 
Source 
Count 
Items that are hypothesized to inform the level of provider integration (capacity of providers to provide both 
family planning and immunization services)  
What proportion of providers at 
facility offer both CI and FP services? 
Continuous between 0 and 1 Provider  397 
What proportion of providers at 
facility routinely offers FP information 
during CI or CGM visits? 
Continuous between 0 and 1 Provider  397 
What is the average count of FP items 
that providers at facility tell client 
during CHS visits? 
Ordinal between 0 and 7. 
 
FP items include: 1) Identify reproductive goals 2) 
Provide information about different FP methods 3) 
Discuss the client's FP preferences 4) Help women 
select a suitable method 5) Educate women to use the 
selected method 6) Explain side effects 7) Explain 
specific medical reasons to return 8) Request for 
partner's consent prior to receipt of FP method 
Provider  397 
What proportion of providers at 
facility do not request partner consent 
prior to woman’s receipt of FP 
services during CHS visit 
Continuous between 0 and 1 Provider  397 
Does the facility provide both child 
immunization and family planning 
services?  
Binary (0= no, 1= yes) Facility  400 
Items that are hypothesized to inform the level of physical integration (capacity of the facility to provide 
integrated family planning and immunization services) 
What is the normal practice at this 
facility if client wants FP information 
during CHS visit? 
Ordinal between 0 and 7. 
 
Responses include: 0) Facility does not provide child 
health services 1) Facility does provide child health 
services but does not provide family planning services 
2) Client is given no information or referral 3) Client is 
given referral to another facility 4) No appointment 
made, client told to return on a different day 5) 
Appointment made for different day 6) Client 
sometimes receives information on same day 7) Client 
always receives information on same day 
Facility 386 
What is the normal practice at this 
facility if client wants hormonal 
method of FP during CHS visit? 
Ordinal between 0 and 7.  
 
Responses include: 0) Facility does not provide child 
health services 1) Facility does provide child health 
services but does not provide family planning services 
2) Client is given no information or referral 3) Client is 
given referral to another facility 4) No appointment 
made, client told to return on a different day 5) 
Appointment made for different day 6) Client 
sometimes receives method on same day 7) Client 
always receives method on same day 
Facility  384 
What is the score of operational days 
when both CI and FP services are 
offered? 
Continuous between 0 and 1.  
 
Defined as: (Proportion of operational days that child 
immunization services are provided) multiplied by 
(Proportion of operational days that family planning 
services are provided) 
Facility  400 
	
Table 4. Correlations Among Variables Included in PCA 
 Proportion of 
providers at 
facility who 








during CI or 
CGM visits 
Average 










































facility who offer 
both CI and FP 
services 






during CI or 
CGM visits 
0.82 1.00       
Average count of 
FP items that 
providers at 
facility tell client 
during CHS visits 
0.58 0.73 1.00      
Proportion of 
providers at 
facility that do 
not request 
partner consent 
prior to woman’s 
receipt of FP 
services during 
CHS visit 
0.71 0.86 0.59 1.00     






planning services  
Normal practice 
if client wants FP 
information 
during CHS visit 
0.46 0.46 0.35 0.39 0.72 1.00   
Normal practice 
if client wants 
hormonal method 
of FP during 
CHS visit 
0.42 0.43 0.31 0.35 0.71 0.89 1.00  
Score of 
operational days 
when both CI and 
FP services are 
offered 





Table 5. Main PCA Results  





Comp1 4.456 0.557 0.557 
Comp2 1.532 0.191 0.748 
Comp3 0.795 0.099 0.848 
Comp4 0.450 0.056 0.904 
Comp5 0.315 0.039 0.943 
Comp6 0.256 0.032 0.975 
Comp7 0.107 0.013 0.989 






























Table 6. Provider Integration Index Score Classification Differences in Facilities with High Provider Integration Index Scores 













offer CI and at 





FP info during 
CI/CGM 
Average FP 













Low 0.00-0.33 0% 0% 0% 0% 0% 0% 
Medium 0.34-0.66 0% 7% 5% 0% 5% 24% 




Table 7. Physical Integration Index Score Classification Differences in Facilities with High Physical Integration Index Scores 
Following Use of Variable Sub-Sets in the PCA 
Physical 
Integration Index 






Normal practice if FP 
information is wanted 
during CH visit 
Normal practice if 
hormonal method of FP 
is wanted during CH 
visit 
Score of days when both CI 
and FP are offered  
  
  
Low 0.00-0.33 0% 0% 0% 0% 
Medium 0.34-0.66 0% 55% 55% 1% 











CHAPTER 3. IMPACT OF THE NIGERIAN URBAN REPRODUCTIVE HEALTH 
INITIATIVE AND HEALTH FACILITY CHARACTERISTICS ON THE 
INTEGRATION OF FAMILY PLANNING AND CHILD IMMUNIZATION 
SERVICES IN HEALTH FACILITIES IN URBAN AREAS OF NIGERIA 
Introduction 
Maternal mortality has profoundly detrimental consequences for children, 
households, families, and societies (1). Globally, 830 women die every day in childbirth, and 
99% of these deaths occur in developing countries (2). Infant mortality is also unacceptably 
high. In 2015, 4.5 million children under the age of one year died worldwide. Deaths among 
children under one year account for 75% of all under-five deaths. In 2015, Nigeria had a 
maternal mortality ratio (MMR) of 814/100,000 live births, which is the fourth highest in the 
world (4). This MMR represents 58,000 maternal deaths in 2015 alone, the highest number 
of maternal deaths in any country that year (5). At the same time, Nigeria’s infant mortality 
rate (IMR) was 72.7/1,000 live births, which was the tenth highest in the world (6). 
 Several major international initiatives, including the Millennium Development Goals 
and the Sustainable Development Goals, urge governments, donors, and non-governmental 
organizations to prioritize the reduction of MMR and IMR (8). In its National Policy on 
Population for Sustainable Development, the Nigerian government aimed to reduce its MMR 
to 75/100,000 by 2015. However, the actual 2015 MMR greatly exceeded this (9). Nigeria’s 
2004 Revised National Health Policy identifies the reduction of IMR as a major priority (10). 
Nigeria has signed on to achieve Sustainable Development Goal 3 of reducing MMR to 
below 70/100,000 live births and neonatal mortality to below 12/1,000 live births by 2030.  
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Family Planning Use Among Postpartum Women: A Critical Focus  
Use of family planning methods has the potential to eliminate 25% to 40% of 
maternal deaths globally (11, 12). Interpregnancy intervals—the time between the end of one 
pregnancy and the beginning of the next—of less than 18 months are associated with 
increased risk of neonatal, perinatal, and infant death, low birth weight, small size for 
gestational age, pre-term delivery, maternal anemia, premature membrane rupture, 
gestational diabetes, and maternal death (15–19). The World Health Organization (WHO) 
recommends an interval of at least 24 months after a live birth prior to attempting the next 
pregnancy (20).  
Research shows that among women who have given birth within the past year, only a 
small minority wish to have another birth within two years (21), yet unmet need for 
contraception among women in Nigeria who have given birth within the past year may be as 
high as 59% (22). Meeting this need would contribute substantially to contraceptive 
prevalence, which would in turn decrease MMR and IMR in Nigeria (23). As of 2016, 
Nigeria’s modern contraceptive prevalence rate was 14.7%; the Federal Government of 
Nigeria has set a target to increase the country’s contraceptive prevalence rate to 36% by 
2018 (14). Thus, increasing access to and use of family planning methods, particularly 
among postpartum women, remains an urgent priority in Nigeria.  
Integration of Family Planning into Immunization Services: Promising but Not Proven 
Integrating family planning into child immunization services has been lauded for its 
potential to satisfy unmet need for postpartum contraception. In fact, the United States 
Agency for International Development (USAID) has identified integration as a promising 
“high-impact practice in family planning”(26). The WHO routine immunization schedule 
advises immunization at birth, 6 weeks, 8 weeks, and 9–12 months (52). Integration of family 
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planning into immunization services leverages these opportunities to provide family planning 
information and services to postpartum women. Although integration models vary greatly 
across contexts (24, 25), two primary models are commonly implemented (26). The first, 
combined service provision, entails offering both family planning and immunization services 
on the same day at the same location. The second, single service provision plus referral, 
entails offering either family planning or immunization services along with education, 
screening, and/or referral for the other service at a different place or time. The Nigerian 
Ministry of Health offers this explanation of integration: 
Integration in the health sector has been defined by offering two or more services at 
the same facility during the same operating hour, with the provider of one service 
actively encouraging clients to consider using the other services during the same visit, 
in order to make those services more convenient and efficient. Integrated services 
should be offered at the same service delivery point but where that is not feasible, 
strong referral systems are required to ensure that clients receive the high quality 
service that they deserve (30). 
Despite its potential to improve service delivery and health outcomes, policy and 
programming recommendations that promote integration are often based on insubstantial or 
conflicting evidence (24, 25, 28). Some research reports that integration of family planning 
and immunization services in sub-Saharan Africa is feasible and may increase contraceptive 
prevalence without detriment to immunization rates (29–31), however other recent studies 
show no significant increase in family planning use when women receive family planning 
information and referrals during immunization visits (32, 33). Systematic reviews highlight 
the need for more robust evidence about the effects of integration on service delivery and 
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health outcomes (24, 28, 34). Notably, despite the lack of conclusive evidence, numerous 
international organizations, donors, and national governments, including the Nigerian 
government, promote policies supporting integration (14, 26, 27).  
Measuring Integration 
The vast majority of existing research measures facility-level integration as a binary 
and static state. Generally, studies classify a facility as ‘integrated’ if an intervention aiming 
to improve integration has been implemented in the facility. Such a binary measure presents 
a false dichotomy that does not allow for incremental change in the level of integration 
within a facility over time. A more nuanced measure of integration is required to accurately 
reflect complex service delivery environments and the effect of integration on service 
delivery and health outcomes (35). To our knowledge, the analyses presented in Chapter 2 
are the first to measure the degree of facility-level family planning and immunization 
services integration attained across numerous facilities. Our results show substantial 
heterogeneity in the extent of integration within Nigerian health facilities. Further, analyses 
must identify the change in integration over time to determine the impact of policies or 
programs on the degree of facility-level integration; this is a prerequisite to understanding 
which integration approaches may offer the greatest benefits to service delivery and health 
outcomes. No known studies have measured the change in the degree of facility-level family 
planning and immunization services integration over time. This study addresses that gap.  
Determinants of Integration  
It is critical to identify the determinants of integration to design appropriate, context-
specific interventions that support sustainable facility-level family planning and 
immunization services integration. The extent and nature of facility-level integration is 
influenced by a multitude of factors. Numerous studies and reports have used qualitative 
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methods to document that contextual characteristics including individual factors, facility and 
health system infrastructure and norms, and interpersonal dynamics determine the structure, 
process, and outcomes of integrated care (30, 31, 36, 56, 87). However, few studies have 
employed quantitative methods to pinpoint health system-level determinants of integration or 
related facility- or health system–level processes required to achieve effective integration. 
Consequently, maintaining and scaling-up successful integration initiatives has proved 
challenging (88). Our study addresses this gap in the research by identifying facility-level 
determinants of family planning and immunization services integration over time. The results 
of this research are relevant to policy-makers, programmers, and donors seeking to better 
understand the evolution and determinants of family planning and immunization services 
integration so as to develop health interventions that will have the greatest positive impact on 
critical health outcomes, such as IMR and MMR.  
Methods 
Setting and Data Source 
This study uses data from six cities located in both the northern and southern regions 
of Nigeria: Abuja (Nigeria’s capitol), Benin City, Ibadan, Ilorin, Kaduna, and Zaria. The 
northern and southern regions of Nigeria differ in their cultural, economic, and religious 
characteristics; the north is poorer and predominantly Muslim while the south is more 
affluent and predominantly Christian. The data were collected for the Nigerian Urban 
Reproductive Health Initiative (NURHI) impact evaluation conducted by the Measurement, 
Learning & Evaluation (MLE) project, led by the Carolina Population Center. Baseline data 
were collected in 2011 and endline data were collected in 2014. This research primarily uses 
data from the baseline and endline facility surveys, however the dependent variables were 
constructed using data from the baseline and endline facility and provider surveys. The 
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surveys collected information on the readiness of facilities and providers to provide 
integrated services; normal family planning service provision practices; gaps in commodities, 
equipment, training, and resources; the extent of family planning integration into maternal, 
newborn, and child health services; and other health facility characteristics.  
The Nigerian Urban Reproductive Health Initiative (NUHRI) 
NURHI is a Bill and Melinda Gates Foundation–funded project that is managed by the 
Johns Hopkins University Bloomberg School of Public Health Center for Communications 
Programs in partnership with the Center for Communications Programs Nigeria and the 
Association for Reproductive and Family Health. NURHI’s objective is to improve access to 
and quality of family planning services in urban areas of Nigeria (41). Phase I of NURHI, on 
which this research is based, aimed to dismantle supply- and demand-side barriers to 
contraceptive use through strengthening family planning service delivery. NURHI’s 
approach included providing facility-level systems strengthening and quality improvement 
support, generating demand for family planning services and sustained contraceptive use, 
testing private sector approaches to increase access to and use of family planning among the 
urban poor, and improving the policy environment for family planning initiatives in urban 
areas (89). 
 Within health facilities, NURHI supported systems strengthening to improve the 
quality and accessibility of family planning services through improved contraceptive supply 
chains and logistics, training health providers in family planning counseling and provision, 
and improving facility-level management systems (90). The NURHI integration strategy 
focuses on integrating family planning into: (a) maternal, newborn, and child health (MNCH) 
services, (b) post-abortion services, and (c) HIV/AIDS services. The strategy specifically 
identifies integrating family planning into child immunization as a top priority because of its 
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potential to increase family planning uptake among postpartum women. At the facility level, 
NURHI specifically incorporated the following family planning approaches into 
immunization services: (a) provision of information, education, and counseling (IEC) 
materials on all methods; (b) group counseling; and (c) referral of prospective clients to the 
family planning clinic.  
Study Sample 
This study draws on a longitudinal data set; the baseline contains health facility audit 
data from 400 facilities and the endline contains data from 385 facilities across the six cities. 
The sample includes public and private primary and secondary health facilities. The health 
facilities are categorized into two groups: high-volume facilities (HVF) and preferred 
provider facilities (PPF). The HVF were those selected to receive the NURHI intervention. 
These facilities were the top service delivery sites by client load that provided immunization 
services and also antenatal care; each HVF provided antenatal care to more than 1,000 clients 
per year (91). PPFs are those facilities frequently named by the women who participated in 
the concurrent baseline household survey conducted by MLE/NURHI. To identify PPFs, the 
reports of where women sought maternal and child health, family planning, and HIV services 
were assessed. The most commonly mentioned facility in each primary sampling unit was 
categorized as a PPF. If the PPF was already included in the sample as an HVF, then the 
second most commonly mentioned facility was included in the sample as the PPF. If the 
second most commonly stated facility was also high-volume, then no additional facility was 
included. Including the PPFs in the sample along with the HVFs ensures that the sample 
includes facilities that women in these urban areas actually visit. These facilities did not 
receive the NURHI intervention, so they act as the comparison group. Figure 7 provides an 
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overview of the study groups and Table 8 shows facility characteristics among all facilities at 
baseline and endline.  
Measures 
The outcome measures are a) Provider Integration Index score and b) Physical 
Integration Index score. The Provider Integration Index score reflects healthcare provider 
capacity to provide integrated family planning and child immunization services while the 
Physical Integration Index score reflects facility capacity to provide these integrated services. 
Each Integration Index score ranges from 0 (lowest level of integration) to 1 (highest level of 
integration). The scores were calculated for each facility using Principle Components 
Analysis. Chapter 2 provides a comprehensive overview of the construction of the 
Integration Indexes. The Integration Indexes align with the guidance and definition provided 
by Nigeria’s Federal Ministry of Health. Specifically, the Provider and Physical Integration 
Indexes reflect the definition’s reference to concurrent service provision and referral systems 
within the facility as well as provider behavior during a health visit. The individual variables 
that comprise the Integration Indexes reflect this definition as well. Table 9 describes the 
variables entered into the PCA for each Integration Index.   
The independent variable of primary interest is whether the facility received the 
NURHI intervention. Additional independent variables reflect various potential determinants 
of the degree of family planning and immunization services integration within a health 
facility, including: a) facility family planning client load (defined as the number of clients 
who received family planning services in the past twelve months per health worker), b) 
average years of experience of health workers in facility, c) the proportion of health workers 
at the facility who have received any in-service training on modern family planning methods, 
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and variables to reflect whether the facility is d) a hospital, e) publicly owned, and f) in a city 
(the reference city is Abuja).  
Analytic Methods 
We employed difference-in-differences analyses using multivariate regression models 
clustered at the facility level to test the hypothesis that facilities supported by NURHI 
achieve greater degrees of facility-level integration of family planning and immunization 
services integration than facilities not supported by NURHI and to investigate facility-level 
determinants of Provider and Physical Integration Index scores. The difference-in-differences 
approach compares the changes in the integration index scores over time between the 
intervention facilities and the comparison facilities while controlling for baseline differences 
between intervention and comparison facilities (92). This is important because the 
intervention facilities were chosen specifically because they were the highest patient-volume 
facilities in the primary sampling unit, and significant differences exist between these 
facilities and the comparison facilities (Table 10). The impact of the NURHI program on the 
integration index scores is the difference between the change in the outcome between the 
intervention and the comparison facilities over time (93). Use of this quasi-experimental 
method rests on the critical parallel trends assumption, which states that in the absence of the 
NURHI intervention, the change in intervention group and comparison group Integration 
Index scores over time would be the same. We control for characteristics that differ 
significantly between the intervention and comparison facilities and, to the best of our 
knowledge, no concurrent programs implemented in these facilities would have altered their 
respective trajectories. We ran five models to analyze the effects of the independent variables 
on each Integration Index; each model included robust standard errors clustered at the facility 
level to relax the assumption of independently and identically distributed errors (94). We 
52	
used the following basic estimation model to identify the impact of the NURHI intervention 
and other potential facility-level determinants on Provider and Physical Integration Index 
scores:  
 
Yit = α + β1(Year2014)t + β2(NURHI)g+ β3(Year2014t*NURHIg) + β4Xgt + εit  (Eqn. 1)  
 
In this model, Year2014 is an indicator variable that is equal to 1 if the observation 
pertains to the endline period (post-intervention) and equal to 0 if the observation refers to 
the baseline period (pre-intervention). NURHI is an indicator variable equal to 1 if the 
facility was exposed to the NURHI intervention at any time. β3 is the DD estimate of the 
impact of the NURHI intervention. X indicates a vector of variables analyzed as potential 
determinants of facility-level Provider and Physical Integration Index scores.  
Results 
The mean Provider Integration Index score of the comparison (0.50, SD = 0.33) and 
intervention (0.67, SD=0.23) groups at baseline differed significantly (p < 0.001). The mean 
Physical Integration Index score of the comparison (0.58, SD = 0.29) and intervention (0.72, 
SD=0.19) groups at baseline also differed significantly (p < 0.001). Our results showed an 
upward trend in Provider and Physical Integration Index scores among all facilities over 
time; the mean scores increased from baseline to endline in both intervention and comparison 
facilities (Figures 8 and 9). Table 11 presents mean Provider and Physical Integration Index 
Scores by intervention status at baseline and endline.  
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Change in Provider and Physical Integration Index Scores Over Time 
Provider Integration Index scores 
Among comparison facilities, the mean change in Provider Integration Index scores 
from baseline (0.50) to endline (0.62) was statistically significant (p < 0.001). The Provider 
Integration Index scores increased significantly among private facilities, primary care 
facilities, and hospitals (p<0.05). Public facilities within the comparison group did not show 
a statistically significant increase in Provider Integration Index scores from baseline to 
endline, however the raw mean score in public comparison facilities remained higher at 
endline than the raw mean score among private comparison facilities at endline. Figure 10 
shows that the proportion of comparison facilities with a Provider Integration Index score of 
zero decreased from baseline to endline—specifically, at baseline, 21% of comparison 
facilities had a score of 0 while at endline only 2% did. Although the percentage of facilities 
that offer both family planning and immunization services increases from baseline (72%) to 
endline (74%) (see Table 10), the decrease in the number of 0 scores can also be attributed to 
improvements in provider capacity to offer integrated services. For example, among 
comparison facilities that score a 0, 18% of providers at baseline report offering family 
planning information during child health visits while 41% of providers at endline do.  
Among intervention facilities, the increase in Provider Integration Index scores was 
not statistically significant within any sub-group of facilities. Figure 11 shows the 
distribution of Provider Integration Index Scores in intervention facilities at baseline and 
endline.  
Physical Integration Index scores 
The mean Physical Integration Index scores increased from baseline to endline in 
both intervention and comparison groups. However, the change is not statistically significant 
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in any group (Table 4). Among intervention facilities, the mean Physical Integration Index 
score was 0.72 at baseline and 0.74 at endline; among comparison facilities, the mean score 
was 0.58 at baseline and 0.61 at endline. Figures 12 and 13 show the distribution of Physical 
Integration Index scores at baseline and endline among intervention and comparison 
facilities, respectively. 
The Impact of NURHI on Provider and Physical Integration Index Scores 
Tables 12 and 13 present associations between facility characteristics and Provider 
and Physical Integration Index scores. The results of our fully specified difference-in-
differences models indicate that NURHI did not have a significant effect on Provider or 
Physical Integration Index scores. These results do not support our original hypothesis, which 
stated that facilities supported by NURHI would attain higher degrees of integration than 
facilities not supported by NURHI.  
Determinants of Provider and Physical Integration Index Scores 
Provider Integration Index scores 
Our models indicated that time had a significant positive effect on Provider 
Integration Index scores (0.09, p<0.001). Facility family planning client load was negatively 
associated with Provider Integration Index scores (-0.001, p < 0.05), as was the average 
number of years of experience of health care providers in a facility (-0.05, p<0.001). 
However, the proportion of providers who had attended in-service training on the provision 
of modern family planning methods was positively associated with Provider Integration 
Index scores. (0.12, p<0.001) Public ownership of a facility was associated with higher 
Provider Integration Index scores relative to privately owned facilities (0.20, p<0.001). 
Facilities located in Benin (0.14, p<0.001), Ibadan (0.16, p< 0.001), Ilorin (0.18, p <0.001), 
and Zaria (0.10, p<0.05) scored higher than those in the reference city, Abuja.  
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Determinants of Physical Integration Index scores 
There was a non-significant change in Physical Integration Index scores between 
baseline and endline. The average number of years of experience among health care 
providers in a facility was associated with a significant decrease in Physical Integration Index 
scores (-0.04, p<0.05). Facilities located in Kaduna (-0.08, p<0.05) and Zaria (-0.12, p<0.01) 
scored lower than those in the reference city, Abuja. Several characteristics were associated 
with higher relative Physical Integration Index scores: (1) the proportion of providers at a 
facility who had attended in-service trainings on the provision of modern family planning 
methods was positively associated with Physical Integration Index scores (0.10, p<0.001); 
(2) hospitals scored higher than primary healthcare facilities (0.08, p<0.01); and (3) public 
ownership of a health facility was associated with increased Physical Integration Index scores 
relative to private ownership (0.16, p<0.001).  
Discussion 
The objectives of this study were to identify: 1) the change in Provider and Physical 
Integration Index scores over time, 2) the impact of the NURHI intervention on each 
Integration Index score, and 3) the facility-level determinants of Provider and Physical 
Integration Index scores in health facilities located in urban areas of Nigeria. We found that: 
1) the increase in Provider Integration Index scores was significant only in the comparison 
group while the increase in Physical Integration Index scores was not statistically significant 
in either the intervention or the comparison group; 2) the NURHI intervention did not have a 
significant effect on Provider or Physical Integration Index scores; and 3) several facility-
level characteristics are determinant of Integration Index scores.  
Although there was a statistically significant increase in the Provider Integration 
Index scores over time among comparison group facilities, the increase was non-significant 
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among the intervention facilities. The significant increase in the average Provider Integration 
Index scores among comparison facilities is attributable to a decrease in the percentage of 
these facilities that score a 0 at endline compared to baseline. The percentage of facilities 
scoring 0 decreases in large part because of improvements in the proportion of providers who 
report offering family planning information during child health service visits. This may 
reflect the Nigerian government’s increasing focus on integrated service delivery, which 
appears in several national-level policies developed prior to and during the study period (14, 
59).  
The NURHI program did not have a significant effect on Provider or Physical 
Integration Index scores. There are several plausible explanations. First, although the NURHI 
program articulated a strategy to integrate family planning into immunization services, this 
may not have been prioritized during program implementation. NURHI may have prioritized 
improving family planning services through the traditional non-integrated channels, 
especially in light of the significant increase in the family planning client load in these 
facilities over the project period. The client load increase may have resulted from improved 
family planning service provision at the facilities and increased demand for family planning 
within the communities. Another possibility is that that implemented integration strategy was 
insufficient to increase integration. Last, NURHI may have emphasized the integration 
strategy but providers and facilities did not find it feasible to incorporate family planning 
information and services into immunization services. This would reinforce research by Vance 
et al. (2014) that questions the feasibility of providing family planning information during 
immunization appointments in an effective manner. For interventions that promote 
integration, our findings underscore the importance of program monitoring and support that 
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focuses specifically on the integration component. That said, it is important to consider that 
facilities may not need to attain very high levels of integration to have an impact on service 
delivery and health outcomes. Understanding whether the degree of integration affects such 
outcomes is an important area for future research.  
Our research identified several facility-level determinants of integration index scores. 
First, facility location was a determinant of both Provider and Physical Integration Index 
scores. Facilities in Kaduna and Zaria had lower Physical Integration Index scores than 
facilities in Abuja; this implies that standard facility practices in these cities were less likely 
to link women attending for child health visits to family planning information or services on 
the same day. However, facilities located in Benin, Ibadan, Ilorin, and Zaria had higher 
Provider Integration Index scores than those in Abuja. It is interesting to note that although 
facilities in Zaria score relatively lower on the Physical Integration Index, they score higher 
on the Provider Integration Index. This is notable because Zaria is located in culturally 
conservative Kano State. One might expect that providers in culturally conservative areas 
would be less likely to integrate family planning into other services, but our finding shows 
that this is not the case in Zaria. It is crucial to ensure that specific integration approaches are 
acceptable to communities so that immunization coverage and family planning prevalence 
does not fall, particularly in regions where immunization coverage and contraceptive 
prevalence is already low (95). Second, the negative association between Provider 
Integration Index score and facility family planning client load suggests that providers may 
be less able to offer good-quality integrated care in busier settings. This finding reinforces 
studies highlighting that heavier workloads challenge integration efforts and result in poorer 
quality of care (31, 55, 88, 96, 97). One suggestion may be to increase staffing to manage 
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workloads, however chronic provider shortages in many low-resource settings make this an 
unlikely option in many contexts. Research shows that family planning service quality 
impacts family planning use (83, 98–101). Poor-quality integrated care could prove 
detrimental to family planning usage and immunization coverage. It is therefore important to 
consider whether, in what contexts, and how integration should be promoted. Third, provider 
experience is associated with lower Provider and Physical Integration Index scores. Though 
it is commonly assumed that more experienced providers offer higher quality care, a 
multitude of studies indicate an inverse relationship between years of clinical practice and 
quality of care (102). One explanation for this is that provider “toolboxes” are developed 
during pre-service training and may not be regularly updated (103). Further, older providers 
may be less likely to adopt new approaches or incorporate new information or services into 
their practice (104). Within the context of integration, it is possible that individual providers 
with more years of experience are less likely to expand their practice by providing family 
planning information and services to clients attending child health visits. This could also 
influence facility-level norms, whereby facilities staffed by more experienced providers may 
be less likely to implement new systems that facilitate integrated service delivery. Provision 
of in-service training may counterbalance the negative association between provider 
experience and integration index scores. Providers who receive in-service training on modern 
methods of family planning may be more apt to provide both family planning and 
immunization services and to discuss a wider range of family planning information with 
women attending for immunization visits (87). In turn, increased provider capacity to offer 
family planning information and services may facilitate facility-level practices that promote 
integrated service delivery. Last, facility ownership is a determinant of integration index 
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scores; publicly owned facilities score higher than privately owned facilities. The private 
sector provides more than one-third of family planning services in low- and middle-income 
countries globally and is an important source of contraception for women in Nigeria (105-
109). Public facilities may demonstrate a greater capacity to provide integrated services 
because they are more accountable to government standards and guidelines, which emphasize 
service integration. Gavi, the major global vaccine initiative, channels its resources through 
governments to publicly owned health facilities. These facilities thus benefit from resources 
that support integrated service delivery, such as supply and cold chain support. To ensure 
equitable access to family planning services, it is important to understand and support the 
service delivery environment in both public and private facilities (75, 79, 110).  
Limitations 
This research has several limitations. First, the survey responses are subject to social 
desirability and recall bias. Providers may be inclined to report that they provide more 
information or services than they actually do. This may lead to integration index scores that 
overestimate the actual level of provider and physical integration of family planning and 
child immunization services. Further, providers may interpret survey questions differently, 
which would affect the internal consistency of our research. Second, although NURHI 
developed an integration strategy, we do not know the extent to which the strategy was 
implemented with fidelity within and across facilities. A better understanding of this would 
engender a more accurate analysis of the impact of particular approaches on the extent of 
integration attained within facilities over time. Although a rigorous approach to sampling 
was taken, we cannot assume that our results are generalizable to all facilities in these urban 
areas of Nigeria because our sample includes the highest-volume and most popular facilities 
in the sampling units. Additionally, the intervention and comparison facilities have different 
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provider and facility characteristics, which may threaten the validity of the parallel trend 
assumption that we make in conducting the difference-in-differences analysis. Last, the 
survey was not designed specifically to analyze integrated family planning and immunization 
services. Thus, several survey items included in the indexes refer to child health services 
(which includes child growth monitoring and immunization) so that it is not possible to 
determine whether responses pertain to child growth monitoring or immunization. This 
primarily affects comparison facilities—the vast majority of intervention facilities offer both 
family planning and immunization services. As a result, some facilities that do not offer both 
family planning and child immunization services score above a 0 on the integration indexes 
(Provider Integration Index: 7.5% of baseline facilities, 12% of endline facilities. Physical 
Integration Index: 11% of baseline facilities, 11% of endline facilities). In these cases, survey 
responses may refer to child growth monitoring. We opted to retain these facilities because 
their positive scores show valuable information about capacity and intent to integrate within 
the scope of services available, and one of the primary purposes of applying the integration 
indexes was to capture these varying degrees of integration. However, index scores in these 
facilities would have been more specific to family planning and child immunization services 
integration if survey items had differentiated the services.   
Future Research 
Integration of family planning and immunization services has been identified as a 
promising high-impact practice to increase contraceptive use (26). However, more evidence 
is needed to better understand whether and how varying degrees of integration affect service 
delivery and health outcomes. Future research should test different integration strategies 
employing an implementation research approach that monitors intervention fidelity. Such 
research should prioritize investigating the effects of varying well-defined integration 
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approaches on contraceptive uptake and continuation, client knowledge, immunization 
coverage, service delivery efficiency and quality, cost, and provider workload. This would 
also shed light on whether facilities actually need to attain higher levels of integration to have 
an impact on service delivery and health outcomes. Future surveys should include numerous 
survey items specific to the integration approach being analyzed. This would strengthen 
adapted indexes. Potential provider bias could be mitigated through direct observation of 
consultations and facility records, though this solution is not entirely satisfactory because of 
the possibility of the Hawthorne effect. The facilitators and barriers to integration, as well as 
its acceptability, should be explored from both provider and client perspectives so that 
implemented approaches are sustainable, quality of care is maintained, and contraceptive and 
immunization coverage improves. 
Conclusion 
Our research enhances the current evidence base by using novel measures of family 
planning and child immunization services integration to: 1) determine whether facility-level 
integration changes over time, 2) assess the impact of the NURHI intervention on integration, 
and 3) identify facility-level determinants of integration across six urban areas of Nigeria. 
We found that, with the exception of Physical Integration Index scores in the comparison 
facilities, integration index scores did not change significantly over time. The NURHI 
intervention did not have a significant impact on Provider or Physical Integration Index 
scores. Last, our research identifies several determinants of facility-level family planning and 
immunization services integration. In light of these results, we recommend additional 
research to ascertain whether the extent and model of integration within a facility is 
associated with service access, efficiency, quality, contraceptive use, and immunization 
coverage.  
62	
Tables and Figures 
 
 











Ownership   
 Publicly Owned 41% 45% 
 Privately Owned 59% 55% 
Level   
 Primary 42% 46% 
 Secondary 59% 54% 
Intervention Status   
 Intervention Facility 28% 34% 
 Comparison Facility 72% 63% 
Location    
 Abuja 12% 10% 
 Benin 18% 20% 
 Ibadan 16% 16% 
 Ilorin 18% 18% 
 Kaduna 23% 22% 
 Zaria 14% 15% 
 
 
Table 9. Items Included in the Provider and Physical Integration Indexes 
Variable Description Variable Type 
Items included in Provider Integration Index  
What is the proportion of providers at 
facility who offer both CI and FP 
services? 
Continuous between 0 and 1 
What is the proportion of providers at 
facility who routinely offer FP 
information during CI or CGM visits? 
Continuous between 0 and 1 
What is the average count of FP items that 
providers at facility tell client during CHS 
visits? 
Ordinal between 0 and 7. 
 
FP items include: 1) Identify reproductive goals 2) 
Provide information about different FP methods 3) 
Discuss the client's FP preferences 4) Help women 
select a suitable method 5) Educate women to use the 
selected method 6) Explain side effects 7) Explain 
specific medical reasons to return 8) Request for 
partner's consent prior to receipt of FP method 
What is the proportion of providers at 
facility that do not request partner consent 
prior to woman’s receipt of FP services 
Continuous between 0 and 1 
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Variable Description Variable Type 
during CHS visit? 
Does the facility provide both child 
immunization and family planning 
services?  
Binary (0= no, 1= yes) 
Items included in the Physical Integration Index  
 
What is the normal practice if client wants 
FP information during CHS visit? 
Ordinal between 0 and 7. 
 
Responses include: 0) Facility does not provide child 
health services 1) Facility does provide child health 
services but does not provide family planning services 
2) Client is given no information or referral 3) Client 
is given referral to another facility 4) No appointment 
made, client told to return on a different day 5) 
Appointment made for different day 6) Client 
sometimes receives information on same day 7) Client 
always receives information on same day 
What is the normal practice if client wants 
hormonal method of FP during CHS visit? 
Ordinal between 0 and 7.  
 
Responses include: 0) Facility does not provide child 
health services 1) Facility does provide child health 
services but does not provide family planning services 
2) Client is given no information or referral 3) Client 
is given referral to another facility 4) No appointment 
made, client told to return on a different day 5) 
Appointment made for different day 6) Client 
sometimes receives method on same day 7) Client 
always receives method on same day 
What is the score of operational days 
when both CI and FP services are 
offered? 
Continuous between 0 and 1.  
 
Defined as: (Proportion of operational days that child 
immunization services are provided) multiplied by 
(Proportion of operational days that family planning 





Table 10. Facility Characteristics by Intervention Status at Baseline and Endline  
Facility 
Characteristics 













Public Facility 0.79 0.26 0.00 0.79 0.28 0.00 
Private Facility 0.21 0.74 0.00 0.21 0.72 0.00 
Facility FP client 
load 
73.48 40.71 0.00 143.97 56.31 0.00 
Average years of 
provider 
experience 
14.89 10.77 0.00 15.95 11.15 0.00 
Hospital 0.54 0.60 0.31 0.47 0.58 0.05 
Primary Health 
Center 
0.45 0.39 0.32 0.52 0.42 0.06 
Primary Health 
Post 
0.01 0.01 0.84 0.01 0.01 0.97 
Abuja 0.10 0.13 0.40 0.10 0.10 0.71 
Benin 0.15 0.19 0.40 0.20 0.19 0.80 
Ibadan 0.27 0.11 0.00 0.23 0.11 0.00 
Ilorin 0.19 0.18 0.81 0.17 0.19 0.52 
Kaduna 0.18 0.25 0.13 0.17 0.24 0.09 





service training on 
modern FP 
methods 
0.63 0.31 0.00 0.58 0.40 0.00 
Facility provides 
FP but not CI  
0.04 0.24 0.00 0.07 0.25 0.00 
Facility provides 
CI but not FP 
0.00 0.02 0.10 0.01 0.01 0.69 
Facility provides 
FP and CI 
services 
0.96 0.72 0.00 0.92 0.74 0.00 
Facility provides 
neither FP nor CI 
services 
0.01 0.01 0.69 0.00 0.01 0.21 
Notes: Facility FP client load is defined as the number of clients who received family planning 
services in the past twelve months per health worker. Provision of FP services includes those 









Figure 9. Average Physical Integration Index scores from baseline to endline 
67	
Table 11. Mean Provider and Physical Integration Index Scores by Intervention Status at 
Baseline and Endline 









(n=253) p-value  
Mean Provider 
Integration Index Scores        
All facilities 0.65 0.68 0.26 0.50 0.62 0.00 
Public facilities 0.65 0.69 0.19 0.68 0.75 0.06 
Private facilities 0.64 0.64 0.98 0.44 0.57 0.00 
Primary health facilities 0.71 0.75 0.36 0.50 0.65 0.00 
Hospitals 0.59 0.60 0.84 0.50 0.60 0.00 
Mean Physical Integration 
Index Scores             
All facilities 0.72 0.74 0.40 0.58 0.61 0.24 
Public facilities 0.73 0.74 0.59 0.67 0.68 0.71 
Private facilities 0.66 0.70 0.49 0.55 0.59 0.27 
Primary health facilities 0.70 0.71 0.84 0.55 0.61 0.13 






Figure 10. Distribution of Provider Integration Index scores in comparison facilities at 




Figure 11. Distribution of Provider Integration Index scores in intervention facilities at 




Figure 12. Distribution of Physical Integration Index scores in intervention facilities at 




Figure 13. Distribution of Physical Integration Index scores in comparison facilities at 




Table 12. Association Between NURHI Intervention and Other Facility Characteristics and 
Provider Integration Index Score  
Characteristic Model 1 Model 2 Model 3 Model 4 Model 5 
Time 0.10 0.10 0.10 0.10 0.09 
  (0.02) (0.02) (0.02) (0.02) (0.02) 
NURHI facility 0.14 0.14 0.13 0.04 0.01 
  (0.03) (0.03) (0.03) (0.03) (0.03) 
NURHI intervention 
(time*NURHI facility) -0.07 -0.06 -0.06 -0.05 -0.04 
  (0.03) (0.03) (0.03) (0.03) (0.03) 
Facility FP client load  -0.001 -0.001 -0.001 -0.001 
   (0.00) (0.00) (0.00) (0.00) 
Average years experience of 
providers   -0.02 -0.04 -0.06 
    (0.02) (0.02) (0.02) 
Benin    0.16 0.14 
     0.04 0.04 
Ibadan    0.20 0.16 
    0.04 0.04 
Ilorin    0.19 0.18 
    0.04 0.04 
Kaduna    0.07 0.07 
    0.04 0.04 
Zaria    0.11 0.10 
    0.04 0.04 
Public Facility    0.21 0.20 
     (0.03) (0.03) 
Hospital    0.01 0.00 
     (0.03) (0.03) 
Proportion providers received 
any in-service FP training     0.12 
      (0.03) 
Constant 0.50 0.51 0.49 0.37 0.37 
  (0.02) (0.02) (0.03) (0.03) (0.03) 
Observations 751 751 751 751 751 
Notes: Numbers in bold p<0.05. Robust standard errors in parentheses.  
‘Facility FP client load' unit is 10 additional FP patients per provider per year, i.e., an 
additional 10 FP patients per year per provider is associated with a 0.001 decrease in 
Provider Integration Index score. 
Average years experience of providers' unit is 10 additional years, i.e., an additional 10 
years of average experience among providers within a facility is associated with a 0.048 




Table 13. Association Between NURHI Intervention and Other Facility Characteristics and 
Physical Integration Index Score  
Characteristic Model 1 Model 2 Model 3 Model 4 Model 5 
Time 0.03 0.03 0.03 0.03 0.02 
  (0.02) (0.02) (0.02) (0.02) (0.02) 
NURHI Facility 0.13 0.13 0.12 0.06 0.04 
  (0.03) (0.03) (0.03) (0.03) (0.03) 
NURHI intervention 
(time*NURHI facility) 0.00 0.00 0.00 0.01 0.02 
  (0.03) (0.03) (0.03) (0.03) (0.03) 
Facility FP client load  0.00 0.00 0.00 0.00 
   (0.00) (0.00) (0.00) (0.00) 
Average years experience of 
providers   0.01 -0.02 -0.04 
    (0.01) (0.02) (0.02) 
Benin   -0.05 0.00 -0.02 
    (0.04) (0.04) (0.04) 
Ibadan   -0.05 -0.04 -0.07 
   (0.04) (0.04) (0.04) 
Ilorin   -0.02 -0.02 -0.03 
   (0.04) (0.04) (0.04) 
Kaduna   -0.09 -0.08 -0.08 
   (0.04) (0.04) (0.04) 
Zaria   -0.12 -0.12 -0.12 
   (0.05) (0.04) (0.04) 
Public Facility    0.17 0.16 
     (0.03) (0.03) 
Hospital    0.08 0.08 
     (0.03) (0.03) 
Proportion providers received 
any in-service FP training     0.102 
      (0.03) 
Constant 0.58 0.58 0.63 0.56 0.56 
  (0.02) (0.02) (0.04) (0.04) (0.04) 
Observations 765 765 762 762 762 
Notes: Numbers in bold p<0.05. Robust standard errors in parentheses.  
See notes under Table 5 regarding ‘Facility FP client load’ and ‘Average years 










CHAPTER 4. ASSOCIATIONS BETWEEN FAMILY PLANNING AND CHILD 
IMMUNIZATION SERVICES INTEGRATION AND SELECT SERVICE 
DELIVERY AND HEALTH OUTCOMES IN HEALTH FACILITIES IN URBAN 
AREAS OF NIGERIA 
Introduction 
Maternal mortality has overwhelming negative consequences for children, 
households, families, and societies (1). Globally, 830 women die in childbirth every day, and 
99% of these deaths occur in developing countries (2). Infant mortality is also unacceptably 
high. In 2015, 4.5 million children under the age of one year died worldwide. Deaths among 
children under one year account for 75% of all under-five deaths. In 2015, Nigeria had a 
maternal mortality rate (MMR) of 814/100,000 live births, which is the fourth highest in the 
world (4). This MMR represents 58,000 maternal deaths in 2015 alone, the highest number 
of maternal deaths in any country that year (5). At the same time, Nigeria’s infant mortality 
rate (IMR) was 72.7/1,000 live births, which was the tenth highest in the world (6). In its 
2004 National Policy on Population for Sustainable Development, the Nigerian government 
aimed to reduce its MMR to 75/100,000 by 2015. However, the actual 2015 MMR greatly 
exceeded this (9). Nigeria’s 2004 Revised National Health Policy identifies the reduction of 
IMR as a major priority (10). Nigeria has signed on to achieve Sustainable Development 
Goal 3 of reducing MMR to below 70/100,000 live births and ending preventable deaths of 
newborns and children under age 5 by 2030. To meet these goals Nigeria and other countries 
must identify and invest often thinly stretched resources in initiatives that deliver the greatest 
improvements in health services delivery and health outcomes. 
73	
Postpartum Contraceptive Use: Essential to Maternal and Infant Health 
Family planning methods have the potential to eliminate 25–40% of maternal deaths 
globally (11, 12). Interpregnancy intervals—the time between the end of one pregnancy and 
the beginning of the next—of less than 18 months are associated with increased risk of 
neonatal, perinatal, and infant death, low birth weight, small size for gestational age, pre-term 
delivery, maternal anemia, premature membrane rupture, gestational diabetes, and maternal 
death (15–19). The World Health Organization (WHO) recommends an interval of at least 24 
months after a live birth prior to attempting the next pregnancy (20). Correct and consistent 
use of contraception among postpartum women facilitates healthy interpregnancy intervals.  
Among women who have given birth within the past year, only a small minority wish 
to have another birth within two years (21), yet unmet need for contraception among women 
in Nigeria who have given birth within the past year may be as high as 59% (22). Meeting 
this need has the potential to substantially increase contraceptive prevalence and, in turn 
decrease MMR and IMR in Nigeria (23). As of 2016, Nigeria’s modern contraceptive 
prevalence rate was 14.7% (13). The Federal Government of Nigeria has set a target to 
increase the country’s contraceptive prevalence rate to 27% by 2020 (111). Thus, increasing 
access to and use of family planning methods, particularly among postpartum women, 
remains an urgent priority in Nigeria.  
Integration of Family Planning into Immunization Services: Promising But Not Proven 
Integrating family planning into child immunization services has been lauded for its 
potential to satisfy unmet need for postpartum contraception. In fact, the United States 
Agency for International Development (USAID) has identified integration as a promising 
“high-impact practice in family planning”(26). The WHO routine immunization schedule 
advises immunization at birth, 6 weeks, 8 weeks and at several intervals between doses until 
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approximately 12 months (52). Integration of family planning into immunization services 
leverages these opportunities to provide family planning information and services to 
postpartum women. Although integration models vary greatly across contexts (24, 25), two 
primary models are commonly implemented (26): (a) combined service provision offers both 
family planning and immunization services on the same day at the same location and (2) 
single service provision plus referral offers either family planning or immunization services 
along with education, screening, and/or referral for the other service at a different place or 
time. The Nigerian Federal Ministry of Health offers the following definition of integration: 
Integration in the health sector has been defined by offering two or more services at 
the same facility during the same operating hour, with the provider of one service 
actively encouraging clients to consider using the other services during the same visit, 
in order to make those services more convenient and efficient. Integrated services 
should be offered at the same service delivery point but where that is not feasible, 
strong referral systems are required to ensure that clients receive the high quality 
service that they deserve (59) . 
Despite its potential to improve service delivery and health outcomes, policy and 
programming recommendations that promote integration are often based on insubstantial or 
conflicting evidence. Systematic reviews highlight the need for more robust evidence about 
the effects of integration on service delivery and health outcomes (24, 25, 28, 34). To justify 
reorganizing health services and spending scarce health resources on integration, we need 
more evidence about the effects of integration on service delivery and postpartum 
contraceptive use. Some research reports that integration of family planning and 
immunization services in sub-Saharan Africa is feasible and may increase contraceptive 
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prevalence without detriment to immunization rates (29–31, 37). However, other recent 
studies show no significant increase in family planning when women receive family planning 
information and referrals during immunization visits (32, 33). Despite the lack of conclusive 
evidence about the effect of integration on contraceptive use or service delivery, numerous 
international organizations, donors, and national governments, including the Nigerian 
government, promote policies supporting integration (14, 26, 27).  
There is broad international consensus that the right to health includes sexual and 
reproductive freedom and that quality is an essential dimension of rights-based family 
planning service provision (112), but little is known about the relationship between 
integration and quality of family planning care. Bruce’s (1990) defining framework presents 
six essential elements of family planning quality: choice of methods, information given to 
clients, technical competence of providers, interpersonal relations between providers and 
clients, follow-up and continuity mechanisms, and appropriate constellation of services 
(113). Provision of information, one of these elements, enables clients to confidently choose 
and competently use a method of contraception and also to understand the support and 
services that they can expect from the facility (113). The right to information about family 
planning methods and services is also grounded in human rights, including the right to life, 
health, freedom to determine the number and timing of one’s children, privacy, equality, and 
non-discrimination (114, 115). Exchange of information contributes to empowerment and 
informed choice, which enables individuals to make and execute decisions about their 
reproductive lives and about family planning methods and their use (115). A growing body 
of research establishes the connection between quality of family planning service provision 
and use of contraception (83, 98, 99, 101, 116). Numerous studies have demonstrated that 
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provision of information is predictive of contraceptive use (83, 98, 116). However, few 
studies analyze the relationship between integration and provision of family planning 
information. Vance et al. (2014) highlight the challenges associated with providing 
individualized family planning information during vaccination appointments and question the 
feasibility of doing so given the time constraints in many developing country service delivery 
settings (33). Jain (1989) posits that quality of family planning services plays a particularly 
strong role in influencing contraceptive use in settings where demand for contraception is 
low. He suggests that enhancing quality in such settings is important to generating demand 
for and maintaining contraceptive use (117). This hypothesis could be extended to settings 
where family planning is integrated into immunization services contexts because women 
attending immunization services may not bring the same level of demand for contraception 
as those who make the effort to attend a family planning appointment. To ensure high-quality 
family planning services in integrated settings, it is important to investigate the relationship 
between integration and indicators of quality.  
Measuring Integration 
The vast majority of existing research measures facility-level integration as a binary 
variable (29, 31, 33, 36, 37). Generally, studies classify a facility as “integrated” if an 
intervention aiming to improve integration, such as training immunizers to give family 
planning information during immunization visits, has been implemented in the facility. Such 
a binary measure presents a false dichotomy that does not allow variation in the level of 
integration within and across facilities. A more nuanced measure of integration is required to 
accurately reflect complex service delivery environments and the effect of integration on 
service delivery and health outcomes (35). To our knowledge, the analyses presented in 
Chapter 2 are the first to measure the degree of facility-level family planning and 
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immunization services integration attained across numerous facilities. Our results show 
substantial heterogeneity in the extent of integration across Nigerian health facilities. This 
presents an opportunity to examine the associations between the degree of integration 
attained within facilities and contraceptive use as well as important service delivery 
characteristics, including the provision of family planning information during a child health 
services visit. No known studies have estimated these associations using a continuous 
measure of integration. This study addresses that gap.  
Methods 
The Nigerian Urban Reproductive Health Initiative (NURHI) 
The objective of NURHI Phase I, on which this study is based, was to increase use of 
family planning in urban areas of Nigeria by dismantling supply- and demand-side barriers to 
contraceptive use through strengthening family planning service delivery and raising 
community awareness about family planning (41). Data for this study were collected in 
health facilities across six Nigerian cities (Abuja, Benin City, Ibadan, Ilorin, Kaduna, and 
Zaria) for the NURHI impact evaluation conducted by the Measurement, Learning & 
Evaluation (MLE) project led by the Carolina Population Center (58). The health facilities 
selected to receive the NURHI intervention were high patient-volume facilities that provided 
antenatal care and immunization services to more than 1,000 women annually (42). NURHI 
was implemented in all of the facilities in our dataset. Within health facilities, NURHI 
supported systems strengthening to improve the quality and accessibility of family planning 
services by: (a) improving contraceptive supply chains and logistics, (b) training health 
providers in family planning counseling and provision, and (c) refining facility-level 
management systems (90). NURHI focused on integrating family planning into 
immunization services because of its potential to increase family planning uptake among 
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postpartum women. NURHI incorporated the following family planning approaches into 
immunization services: (a) information, education, and counseling (IEC) materials on all 
methods; (b) group counseling; and (c) referral of prospective clients to the family planning 
clinic.  
Data Source 
This research primarily uses pooled cross-sectional data from the 2011 (baseline) and 
2014 (endline) health facility client exit interview surveys. The client exit interviews were 
conducted in each NURHI facility, including public and private primary healthcare centers 
and hospitals, across all six cities. The surveys collected information from women regarding 
the types of services sought, whether integrated family planning services were offered to 
them, satisfaction with services, choice of facilities, and personal characteristics. In addition, 
the baseline and endline health facility and provider survey data were used to construct some 
independent and dependent variables used in our analyses, including the integration indexes.  
Study Sample 
Health facility client exit interviews were conducted with 5,442 women at baseline 
and a different group of 5,291 at endline. The interviews were conducted in 112 NURHI 
facilities at baseline. At endline, interviews took place at these same facilities as well as at 
some added NURHI facilities for a total of 132 facilities at endline. Women were eligible for 
interview if they were between the ages of 15 and 49 and attending facilities for family 
planning, child health services, prevention of mother-to-child transmission of HIV (PMTCT), 
postpartum care, or post-abortion care. In addition, for this study, women were eligible if 
they were attending facilities to attain immunization services; were married or cohabiting 
with a male partner; were not pregnant at the time of the interview; and been pregnant at least 
once. We assume that women attending immunization visits had given birth within the past 
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two years because, according to the recommended immunization schedule, children complete 
their immunizations around 24 months of age. The analytic sample includes only 
observations with non-missing data for all outcomes and explanatory variables of interest. 
Our analytic sample includes 2,535 women: 1,393 women at 82 facilities at baseline and 
1,142 women at 94 facilities at endline. 
Study Measures 
The outcome measures were three client-reported binary variables: (a) current use of 
any method to prevent pregnancy, (b) receipt of family planning information during an 
immunization visit, and (c) correct identification of family planning service availability at the 
facility (compared to facility survey data). The independent variables of primary interest are: 
(a) Provider Integration Index score (i.e., healthcare provider capacity to offer integrated 
family planning and child immunization services) and (b) Physical Integration Index score 
(i.e., facility capacity to provide these integrated services. Each integration index score 
ranges from 0 [lowest level of integration] to 1 [highest level of integration]). Chapter 2 
provides a comprehensive overview of the construction of the integration indexes. To 
facilitate interpretation of the odds ratios, we multiplied the original integration index scores 
by 10 to create an integration index score range from 0 to 10. Thus, the interpretation of the 
logit regression results is “a one-unit increase in the integration index score” (for example, 
from 0 to 1) is associated with an increase/decrease in the odds of currently doing anything to 
prevent pregnancy. The integration indexes align with the guidance and definition provided 
by Nigeria’s Federal Ministry of Health. Specifically, the Provider and Physical Integration 
Indexes refer to concurrent service provision and referral systems within the facility as well 
as provider behavior during a health visit. The individual variables that comprise the 
integration indexes reflect this definition as well.  
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Control variables reflect potentially confounding personal characteristics, including 
age, highest educational level attained (none, religious education only [Quranic] only, 
primary, junior secondary, senior secondary, higher), number of living children, wealth, and 
religion (Muslim or not). We also included the characteristics of the facility that the client 
attended on the day of the interview, including city, level (primary health center or hospital), 
family planning client load (measured as each additional 10 clients seen/family planning 
provider over the past 12 months), and ownership (public or private). Last, we include a 
variable for time to differentiate between baseline and endline information. We created the 
wealth index using polychoric principal components analysis based on household ownership 
of nine items (73).  
Analytic Method 
We employed multivariate logit models to test the hypotheses that a) postpartum 
women attending highly integrated facilities for immunization services are more likely to 
report current contraceptive use than those attending poorly integrated facilities, b) women 
attending facilities with highly integrated family planning and immunization services are 
more likely to report receipt of family planning information than those attending poorly 
integrated facilities, and c) women attending facilities with highly integrated family planning 
and immunization services are more likely to correctly identify family planning service 
availability than those attending poorly integrated facilities. The analyses leverage baseline 
and endline data and an indicator variable for time is included in the models. Standard errors 
were clustered at the facility level to relax the assumption of independently and identically 
distributed error terms (118). Logistic regression generates the odds of an outcome based on 
individual characteristics and is used with binary outcome measures (119). Statistical 
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significance was determined at alpha = 0.05. All analyses were conducted using Stata 13.1 
(Stata Corp LP, College Station, Texas).   
We employ three models to estimate the association between Provider Integration 
Index scores and current use of any method to prevent pregnancy. Model 1, the most basic 
model, estimates the association between Provider Integration Index score and current use of 
any method to prevent pregnancy. Model 2 builds on this with an indicator variable for 
whether a client also attends the facility closest to their home to attain child immunization 
services. Model 3 adds an interaction term to determine whether the effect of the Provider 
Integration Index score differs among women who attend the facility closest to home for 
immunization services in addition to the facility at which the interview takes place compared 
to those who do not. These sensitivity analyses were conducted because women who attend 
other facilities for immunization services experience different care models and provider 
behaviors that may mitigate the effect of the integration index scores on client odds of using 
any method to prevent pregnancy as compared to women who consistently attend the same 
facility. Model 4 adds an interaction term to determine whether the effect of the Provider 
Integration Index score differs among women at baseline compared to at endline. Models 5, 
6, 7, and 8 mirror these analyses using Physical Integration Index scores rather than Provider 
Integration Index scores.  
Models 9 and 10 estimate the association between the Provider Integration Index and 
Physical Integration Index scores, respectively, and client-reported receipt of family planning 
information during a child immunization visit. Models 11 and 12 estimate the association 
between the Provider Integration Index and Physical Integration Index scores, respectively, 
and correct identification of family planning service availability at the facility.   
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Results 
Overall, 46% of women in our sample report currently using any method to prevent 
pregnancy, 51% report receiving family planning information during their immunization 
visit, and 83% correctly identified family planning service availability at the facility (Table 
14). 
Association Between Provider and Physical Integration Index Scores and Using any 
Method to Prevent Pregnancy  
Across all models, the Provider and Physical Integration Index scores do not have a 
significant effect on client-reported current use of any method to prevent pregnancy 
(Provider Integration Index OR = 0.968, 95% CI = 0.890–1.053, p = 0.452 Physical 
Integration Index OR = 0.980, 95% CI = 0.921–1.042, p = 0.510). (Table 15 and Table 16. 
We focus on results for Model 1 from Table 15 because the additional variables in 
subsequent models are not significant, indicating that they do not result in a better model fit. 
We focus on results for Model 6 from Table 16 because the variable indicating that clients do 
attend an additional facility for immunization services is significant.) These results do not 
support our hypothesis that postpartum women attending highly integrated facilities for 
immunization services would be more likely to report current contraceptive use than those 
attending poorly integrated facilities. Having education beyond secondary school is 
significant in the Physical Integration Index model. In both models, having more children is 
associated with increased odds of doing something to prevent pregnancy. Additionally, the 
odds of client-reported use of any method to prevent pregnancy increased significantly over 
time: Women at endline had approximately twice the odds of reporting use of any method 
compared to women at baseline. Women interviewed in Ilorin and Kaduna had decreased 
odds of reported use of any method in the Provider Integration Index model while women 
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interviewed in Ilorin, Kaduna, and Zaria had decreased odds of reported use of any method in 
the Physical Integration Index model. In the Provider Integration Index model, Muslim 
women have lower odds of doing anything to prevent pregnancy. Last, in the Physical 
Integration Index model, women who reported attending an additional facility had decreased 
odds of reported use of any method. 
Association Between Provider and Physical Integration Index Scores and Receipt of 
Family Planning Information During Child Health Service Visits 
Higher Physical Integration Index scores are associated with decreased odds of a 
client reporting receipt of family planning information during an immunization visit (OR = 
0.835, 95% CI = 0.716–0.975, p < 0.05), while the Provider Integration Index scores do not 
have a significant effect (OR = 0.973, CI = 0.842–1.124, p = 0.710) (Table 17). These results 
do not support the original hypothesis that women attending facilities with highly integrated 
family planning and immunization services would be more likely to report receipt of family 
planning information than those attending poorly integrated facilities. Women are much more 
likely to have reported receipt of information at endline than at baseline. In the Physical 
Integration Index models, the odds of having received family planning information during an 
immunization visit are significantly higher among women attending public facilities; this 
association very closely approaches significance in the Provider Integration Index model.  
Association Between Provider and Physical Integration Index Scores and Correct 
Identification of Family Planning Services Available at Facility 
Higher Provider Integration Index scores are associated with increased odds of clients 
correctly identifying whether family planning services are available at that facility (OR = 
1.153, 95% CI = 1.032–1.288, p < 0.05) while Physical Integration Index scores do not have 
a significant effect (OR = 1.043, 95% CI = 0.886–1.227, p = 0.614) (Table 18). The 
association between Provider Integration Index score and correct identification of family 
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planning service availability at the facility supports the hypothesis that women attending 
facilities with highly integrated family planning and immunization services are more likely to 
correctly identify family planning service availability than those attending poorly integrated 
facilities, although the association between Physical Integration Index score and correct 
identification does not. Wealth is strongly associated with correct identification of service 
availability, as is having been interviewed at endline. In the Physical Integration Index 
model, clients in Benin City, Ibadan, Ilorin, and Zaria have higher odds of correctly 
identifying whether family planning services are available at the facility while in the Provider 
Integration Index model this applies only to clients in Ibadan. Finally, women who attend 
facilities with larger family planning client loads have higher odds of correctly identifying 
family planning service availability at that facility.  
Discussion 
 There is increasing support for integrating family planning and child immunization 
services in low-resource settings as a way to improve service delivery and health outcomes. 
Given the investment of resources to implement such programs, it is critical to understand 
whether doing so increases client knowledge and contraceptive use. Otherwise, it is difficult 
to ascertain the added value of integration or promote investing resources in this approach, 
particularly in light of the many competing demands and the paucity of human and financial 
resources in most developing-country settings. Although the integration of family planning 
and child immunization services is intuitive and promising, the current evidence on its actual 
impact is scarce and conflicting (29, 31, 32, 37).  
We find that neither provider nor physical integration is associated with client-
reported use of any method to prevent pregnancy. The results also show physical integration 
to be associated with diminished odds of client-reported receipt of family planning 
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information during an immunization visit, but provider integration is not statistically 
significant. Finally, provider integration is associated with increased odds of clients correctly 
identifying family planning service availability at the facility but physical integration is not. 
Overall, these results challenge the assumption that integration provides a well-defined path 
to improved health and service delivery outcomes. The conceptual model presented in 
Chapter 2 posits that integration affects the use of contraceptive methods by influencing 
access to family planning information and services. Our results suggest that integration does 
not influence access to family planning information, an important step on the pathway to 
contraceptive use. This study highlights the need for additional research on the mechanisms 
through which integration might successfully increase contraceptive use as well as effects of 
specific integration approaches and associated facilitators and barriers. 
Several explanations exist for the non-significant association between Provider and 
Physical Integration Index scores and use of any method to prevent pregnancy. First, the 
specific integration approach implemented in these facilities may be inadequate to influence 
women’s contraceptive use. This underscores the importance of testing different integration 
approaches to see which are the most effective in a given context and whether these 
approaches improve on traditional non-integrated service delivery. Second, family planning 
service delivery design on its own may play a limited role in influencing contraceptive use. A 
substantial body of literature illustrates the profound influence of interpersonal relationships, 
community factors, and social norms on women’s contraceptive use (120). Indeed, Ejembi et 
al. (2015) found that individual and community-level characteristics account for 82% of the 
variation in contraceptive use in Nigeria (121). Although our models control for numerous 
factors, intensified integration approaches along with enhanced political and social 
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investments may be required to increase contraceptive use in light of powerful and pervasive 
cultural dynamics such as desire for a large family (117). On average, women in our sample 
had 2.45 children; that 72% of these women wish to have another child illustrates the cultural 
preference for large families.  
Second, the Provider and Physical Integration Index scores may not capture 
characteristics that play a critical role in women’s decisions to use family planning. For 
example, we lack data on group counseling session frequency and content as well as 
interpersonal dynamics among clients and providers. These and other elements of quality 
may be essential to increasing contraceptive use through integrated service delivery. 
Research has identified that service quality impacts the likelihood that women will adopt and 
continue a method of family planning but little is known about how to define and measure 
quality in the context of integrated family planning and immunization services (83, 86, 98, 
113).  
The negative association between Physical Integration Index scores and receipt of 
information may indicate that more highly integrated facilities are stretched more thinly than 
less integrated facilities; if so, they may be more challenged to provide family planning 
information during child immunization visits. Client receipt of information is an essential 
element of high-quality family planning service provision; it enables clients to choose an 
appropriate method, use it competently, identify and manage side effects, and know what 
services the facility can provide (113). The strain of providing additional services during 
integrated visits may result in missed opportunities to offer important family planning 
information during these visits. An illustration of this is that of the 49% of women in our 
sample who did not receive family planning information, 41% reported that they would have 
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been interested in receiving it. Providers were asked what family planning topics they 
normally discuss with clients during consultations; they report discussing fewer family 
planning topics with clients during integrated consultations than during family planning 
consultations (2.6 vs. 2.9, p < 0.001). In addition, only 2.6% of women report receiving a 
family planning method or referral at their integrated consultation. These findings raise 
concerns about the quality of integrated services and prompt questions as to how best to 
support integration at the facility level; it is likely necessary to extend support beyond 
training immunization staff to provide family planning information to re-orienting facility 
management norms, including patient flow, referral mechanisms, commodity management, 
and reporting. Bolstering integrated services with additional human resources may address 
time constraints but is costly and may not be feasible in many contexts where shortages of 
trained staff are the norm. Women who receive poor-quality integrated services may opt not 
to return for a dedicated family planning consultation. 
The Provider Integration Index is not significantly associated with receipt of family 
planning information during the immunization visit. This finding is somewhat surprising 
given that correct identification of family planning service availability partially results from 
receiving this information during the immunization visit. It is likely that immunization clients 
learn about family planning service availability at the facility through channels other than 
from their provider during a consultation. Facilities with higher Provider Integration Index 
scores may be more likely to communicate service availability through numerous channels 
such as advertising in the community or information posted throughout the facility. Another 
possibility is that, during consultations, providers at facilities with higher Provider 
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Integration Index scores convey information more specific to service availability at that 
facility.  
Limitations 
It is important to note the limitations of our research. First, because this study draws 
on pooled cross-sectional data, we cannot make causal inferences based on it. Second, 
responses from clients are subject to social desirability and recall bias. Third, respondents 
may have had varying and broad interpretations of the survey question on which this variable 
is based (“Are you currently doing anything to prevent pregnancy?”). Fourth, women who 
report using a contraceptive method may have started the method prior to any visit at the 
facility and, therefore, the use is not related to integrated (or not) services. Fifth, we lacked 
information on the number of visits women made to the interview facility or other facilities. 
Repeated exposure to family planning messaging during immunization visits may be 
associated with the outcomes of interest. We address this through sensitivity analyses, though 
our approach is not entirely satisfactory because women may attend facilities other than the 
one closest to their home for immunizations; this information was not available. Sixth, we do 
not know with certainty that the woman attending the visit was the child’s mother and thus in 
the postpartum period, for example, the caregiver may have been another relative. In this 
event, the observation may not be relevant to our line of inquiry. Finally, the generalizability 
of our findings may be limited because the study was conducted in high patient-volume 
health facilities in select urban areas of Nigeria where women may have access to more 
information and health facilities than women in rural areas.  
Future Research 
Future research should continue analyzing the effect of integration on contraceptive 
use and other health and service delivery outcomes, including access to care (especially 
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among traditionally underserved groups such as postpartum adolescents), efficiency, cost-
effectiveness, and client satisfaction. In particular, research should examine the effects of 
integration on both family planning and immunization service quality. Qualitative research 
methods could prove foundational in advancing our understanding of quality through the lens 
of integration. Future research should seek to compare the effects of integration with those of 
traditional non-integrated service delivery. The integration indexes could be adapted to 
include additional variables that capture elements of quality as it pertains specifically to 
integration. Provider and client perspectives on the facilitators and barriers to effective 
integration may also be assessed using qualitative methods. These perspectives would offer 
fruitful information about how best to provide effective facility- and system-level support to 
integration. Integration approaches vary greatly and little evidence exists about which, if any, 
models yield the best outcomes in different contexts. Future research should test different 
integration models and present considerations for the scale-up of successful approaches. 
These suggestions for future research would address some of the limitations of this study, 
advance our knowledge of integration, and guide policies and programs to have the greatest 
positive impact on the lives of women and their families.  
Conclusion 
This study advances previous research by applying continuous measures of 
integration to analyze the effects of Provider Integration Index and Physical Integration Index 
scores on important service delivery and health outcomes. This approach enables more 
nuanced understanding of the associations between integration and important health and 
service delivery outcomes. Taken together, our results challenge the idea that integration has 
a universally positive effect on service delivery and health outcomes. This study highlights 
the importance of further analyses of the determinants and effects of integration. Although 
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integration has the potential to benefit patients, providers, and health systems, it is critical to 
define quality in the context of integration and to ensure that this approach maintains high 
standards of quality in both family planning and immunization services.  
Tables 
Table 14. Personal Characteristics of Clients Included in Analytic Sample 
Characteristic 
N= 2535  
%  
Study Outcomes   
Currently doing anything to prevent 
pregnancy 
46.31 
Received FP info during visit 50.85 
Correct identification of FP service 
availability at facility 83.27 
Descriptive Characteristics of Client   
Age, mean (SD)   28.19 (5.21)  
Would like to have another child 71.99 
Muslim 37.59 
Number of children, mean (SD)   2.45 (1.50) 
City   
 Abuja 17.04 
 Benin 23.91 
 Ibadan 29.19 
 Ilorin 15.07 
 Kaduna 9.70 
 Zaria 5.09 
Highest Level of Education Attended   
 None 3.20 
 Quranic Only 2.13 
 Primary 10.85 
 Junior Secondary 10.02 
 Senior Secondary 44.50 
 Higher 29.31 
Client household characteristics   
 Toilet Quality   
 Has high quality toilet  53.14 
 Has latrine/poor quality toilet 44.73 
 Has no toilet/latrine 2.13 
 Roof made with high quality material 89.47 
 Has improved water source 73.65 
 Has electricity 96.73 
 Has mobile phone 84.34 
 Has radio 90.49 
 Has improved cooking technology 34.48 
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 Has TV 95.38 
 Has refrigerator 65.58 
Characteristics of facilities attended by 
clients in sample 
  
 Public facility 88.88 
 Private facility 11.12 
 Primary health center 55.98 
 Hospital 44.02 
Provider Integration Index Score, mean (SD) 0.70 (0.21) 
Physical Integration Index Score, mean (SD) 0.73 (0.17) 
 
 
Table 15. Association Between Provider Integration Index and Current Use of Any Method 
to Prevent Pregnancy 










          
Provider Integration 
Index Score 0.968 0.975 0.984 0.942 
 (0.890 - 1.053) (0.896 - 1.061) (0.906 - 1.069) (0.851 - 1.043) 
Age 1.003 1.003 1.004 1.004 
 (0.981 - 1.025) (0.981 - 1.026) (0.981 - 1.026) (0.981 - 1.027) 
Education     
 None ref ref ref ref 
Quranic only 1.100 1.092 1.091 1.089 
  (0.473 - 2.560) (0.466 - 2.559) (0.464 - 2.566) (0.464 - 2.553) 
 Primary 1.206 1.228 1.233 1.246 
  (0.686 - 2.121) (0.697 - 2.162) (0.697 - 2.179) (0.706 - 2.198) 
 Junior Secondary 1.445 1.465 1.462 1.495 
  (0.779 - 2.679) (0.789 - 2.722) (0.785 - 2.721) (0.802 - 2.788) 
 Senior Secondary 1.501 1.510 1.513 1.549 
  (0.845 - 2.666) (0.850 - 2.681) (0.849 - 2.696) (0.869 - 2.760) 
 Higher 1.776* 1.780* 1.795* 1.819* 
 (1.000 - 3.154) (1.006 - 3.152) (1.011 - 3.188) (1.024 - 3.229) 
Want Another Child 1.085 1.083 1.081 1.096 
 (0.875 - 1.345) (0.873 - 1.344) (0.871 - 1.341) (0.879 - 1.365) 
Muslim 0.783* 0.788 0.788 0.778* 
 (0.616 - 0.995) (0.620 - 1.000) (0.620 - 1.001) (0.613 - 0.987) 
Number of Children 1.179*** 1.176*** 1.176*** 1.181*** 
 (1.087 - 1.279) (1.084 - 1.276) (1.084 - 1.276) (1.088 - 1.283) 
Wealth 1.046 1.043 1.042 1.041 
 (0.933 - 1.174) (0.931 - 1.169) (0.929 - 1.167) (0.929 - 1.167) 
Endline 2.042*** 2.023*** 1.985*** 0.849 
 (1.539 - 2.711) (1.532 - 2.671) (1.494 - 2.637) (0.310 - 2.329) 
City     
 Benin 1.458 1.465 1.506 1.432 
 (0.824 - 2.581) (0.818 - 2.625) (0.833 - 2.723) (0.786 - 2.610) 
 Ibadan 1.243 1.196 1.198 1.165 
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 (0.785 - 1.970) (0.755 - 1.895) (0.756 - 1.899) (0.736 - 1.844) 
 Ilorin 0.593* 0.578* 0.585* 0.566* 
 (0.364 - 0.968) (0.355 - 0.940) (0.359 - 0.951) (0.356 - 0.901) 
 Kaduna 0.362*** 0.376** 0.374** 0.346*** 
 (0.199 - 0.659) (0.207 - 0.683) (0.204 - 0.683) (0.189 - 0.633) 
 Zaria 0.528 0.527 0.532 0.521 
 (0.264 - 1.056) (0.264 - 1.048) (0.268 - 1.057) (0.266 - 1.018) 
Facility Family Planning 
Client Load 1.003 1.003 1.003 1.003 
 (0.998 - 1.009) (0.998 - 1.009) (0.998 - 1.009) (0.999 - 1.007) 
Public Facility 1.039 1.036 1.051 1.034 
 (0.749 - 1.442) (0.736 - 1.459) (0.746 - 1.480) (0.738 - 1.448) 
Attends Additional 
Facility   0.767 1.503 1.583 
   (0.579 - 1.017) (0.553 - 4.083) (0.582 - 4.302) 
Attends Additional 
Facility*Provider 
Integration Index Score   0.915 0.915 
   (0.802 - 1.043) (0.803 - 1.042) 
Provider Integration 
Index Score * Endline    1.132 
    (0.988 - 1.297) 
Constant 0.318* 0.312* 0.289** 0.388 
 (0.132 - 0.768) (0.128 - 0.763) (0.119 - 0.702) (0.141 - 1.065) 
     
Observations 2,535 2,535 2,535 2,535 
*** p<0.001, ** p<0.01, * p<0.05 
 
 
Table 16. Association Between Physical Integration Index and Current Use of Any Method 
to Prevent Pregnancy 










          
Physical Integration 
Index 0.981 0.980 0.974 0.997 
 (0.923 - 1.043) (0.921 - 1.042) (0.918 - 1.033) (0.929 - 1.070) 
Age 1.003 1.004 1.003 1.003 
 (0.981 - 1.025) (0.981 - 1.026) (0.981 - 1.026) (0.981 - 1.026) 
Education     
 None ref ref ref ref 
Quranic only 1.121 1.109 1.105 1.098 
  (0.483 - 2.603) (0.474 - 2.595) (0.474 - 2.577) (0.470 - 2.564) 
 Primary 1.202 1.229 1.222 1.205 
  (0.690 - 2.091) (0.705 - 2.143) (0.700 - 2.132) (0.691 - 2.102) 
 Junior Secondary 1.446 1.472 1.466 1.455 
  (0.785 - 2.662) (0.798 - 2.715) (0.795 - 2.701) (0.788 - 2.688) 
 Senior Secondary 1.498 1.513 1.502 1.491 
  (0.851 - 2.636) (0.860 - 2.662) (0.853 - 2.644) (0.846 - 2.629) 
 Higher 1.770* 1.781* 1.774* 1.757 
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 (1.003 - 3.121) (1.014 - 3.129) (1.010 - 3.115) (0.999 - 3.090) 
Want Another Child 1.088 1.086 1.081 1.085 
 (0.879 - 1.347) (0.876 - 1.347) (0.874 - 1.338) (0.876 - 1.343) 
Muslim 0.789 0.795 0.795 0.792 
 (0.622 - 1.002) (0.627 - 1.008) (0.626 - 1.008) (0.625 - 1.004) 
Number of Children 1.178*** 1.176*** 1.176*** 1.178*** 
 (1.086 - 1.279) (1.084 - 1.276) (1.084 - 1.276) (1.085 - 1.278) 
Wealth 1.051 1.046 1.048 1.051 
 (0.935 - 1.182) (0.932 - 1.174) (0.934 - 1.175) (0.936 - 1.179) 
Endline 2.028*** 2.012*** 1.998*** 4.345* 
 (1.506 - 2.730) (1.500 - 2.700) (1.480 - 2.699) (1.394 - 13.55) 
Benin 1.280 1.318 1.320 1.332 
 (0.806 - 2.034) (0.820 - 2.121) (0.822 - 2.122) (0.840 - 2.114) 
Ibadan 1.107 1.082 1.082 1.107 
 (0.712 - 1.720) (0.697 - 1.680) (0.697 - 1.680) (0.720 - 1.702) 
Ilorin 0.553* 0.543* 0.544* 0.562* 
 (0.342 - 0.895) (0.337 - 0.875) (0.338 - 0.875) (0.353 - 0.895) 
Kaduna 0.338*** 0.355*** 0.350*** 0.387** 
 (0.186 - 0.613) (0.196 - 0.645) (0.192 - 0.639) (0.216 - 0.691) 
Zaria 0.465* 0.473* 0.473* 0.476* 
 (0.237 - 0.912) (0.244 - 0.919) (0.244 - 0.916) (0.249 - 0.912) 
Facility Family Planning 
Client Load 1.003 1.003 1.003 1.004 
 (0.998 - 1.009) (0.998 - 1.008) (0.998 - 1.008) (0.999 - 1.008) 
Public Facility 1.050 1.050 1.044 1.027 
 (0.758 - 1.455) (0.746 - 1.476) (0.741 - 1.472) (0.733 - 1.439) 
Attends Additional 
Facility   0.750* 0.477 0.473 
   (0.563 - 0.999) (0.107 - 2.127) (0.105 - 2.128) 
Attends Additional 
Facility*Provider 
Integration Index Score   1.065 1.069 
   (0.871 - 1.303) (0.872 - 1.312) 
Provider Integration 
Index Score * Endline    0.900 
    (0.770 - 1.052) 
Constant 0.317* 0.325* 0.350* 0.290* 
 (0.129 - 0.783) (0.130 - 0.817) (0.140 - 0.877) (0.113 - 0.745) 
     
Observations 2,535 2,535 2,535 2,535 





Table 17. Association Between Provider and Physical Integration Index Scores and Receipt 
of Family Planning Information During Immunization Visit 
  Model 9   Model 10 
Variable OR   
(95% CI)   
  OR  (95% CI)   
      
Provider Integration Index 
Score 0.973 
Physical Integration Index 
Score 0.835* 
  (0.842 - 1.124)  (0.716 - 0.975) 
Age 1.004  1.003 
  (0.982 - 1.028)  (0.980 - 1.027) 
Education     
 None Ref  Ref 
 Quranic only 1.145  1.195 
  (0.463 - 2.835)  (0.477 - 2.995) 
 Primary 0.873  0.934 
  (0.471 - 1.619)  (0.491 - 1.776) 
 Junior Secondary 0.854  0.933 
  (0.463 - 1.575)  (0.490 - 1.775) 
 Senior Secondary 1.135  1.261 
  (0.631 - 2.043)  (0.668 - 2.382) 
 Higher 0.975  1.055 
  (0.525 - 1.812)  (0.547 - 2.035) 
Want Another Child 1.043  1.073 
  (0.777 - 1.400)  (0.794 - 1.449) 
Muslim 1.096  1.189 
  (0.828 - 1.451)  (0.900 - 1.571) 
Number of Children 1.054  1.06 
  (0.953 - 1.166)  (0.957 - 1.174) 
Wealth 1.040  1.046 
  (0.895 - 1.209)  (0.896 - 1.222) 
Endline 5.939***  6.289*** 
  (3.256 - 10.83)  (3.600 - 10.99) 
City     
 Abuja Ref  Ref 
 Benin 2.168  1.609 
  (0.820 - 5.734)  (0.577 - 4.485) 
 Ibadan 1.915  1.373 
  (0.821 - 4.464)  (0.750 - 2.513) 
 Ilorin 0.934  0.743 
  (0.405 - 2.156)  (0.345 - 1.600) 
 Kaduna 1.024  0.793 
  (0.433 - 2.419)  (0.372 - 1.691) 
 Zaria 1.082  0.727 
  (0.365 - 3.207)  (0.276 - 1.916) 
Facility Family Planning 
Client Load 0.998  0.997 
  (0.990 - 1.006)  (0.990 - 1.004) 
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Public Facility 2.294  2.645* 
  (0.999 - 5.266)  (1.120 - 6.246) 
Constant 0.137*  0.424 
  (0.0255 - 0.737)  (0.0672 - 2.673) 
      
Observations 2,535   2,535 
P-value notation: *** p < 0.001, ** p < 0.01, * p < 0.05  
 
Table 18. Association Between Provider and Physical Integration Index Scores and Correct 
Identification of Family Planning Service Availability at Facility 
  Model 11   Model 12 
Variable OR   
(95% CI)   
  OR  (95% CI)   
      
Provider Integration Index 
Score 1.153* 
Physical Integration Index 
Score 1.043 
  (1.032 - 1.288)  (0.886 - 1.227) 
Age 1.011  1.01 
  (0.982 - 1.041)  (0.982 - 1.039) 
Education     
 None Ref  Ref 
 Quranic only 0.642  0.601 
  (0.288 - 1.429)  (0.273 - 1.319) 
 Primary 1.332  1.36 
  (0.761 - 2.331)  (0.779 - 2.374) 
 Junior Secondary 0.932  0.936 
  (0.509 - 1.709)  (0.516 - 1.698) 
 Senior Secondary 1.553  1.584 
  (0.847 - 2.850)  (0.875 - 2.868) 
 Higher 1.662  1.676 
  (0.894 - 3.089)  (0.903 - 3.111) 
Want Another Child 1.145  1.135 
  (0.792 - 1.656)  (0.779 - 1.652) 
Muslim 0.807  0.781 
  (0.577 - 1.129)  (0.561 - 1.086) 
Number of Children 1.070  1.078 
  (0.951 - 1.203)  (0.958 - 1.213) 
Wealth 1.345***  1.305** 
  (1.145 - 1.580)  (1.111 - 1.534) 
Wave 2.819***  2.976*** 
  (1.863 - 4.267)  (1.945 - 4.554) 
City     
 Abuja Ref  Ref 
 Benin 1.977  3.300** 
  (0.820 - 4.769)  (1.489 - 7.314) 
 Ibadan 2.392*  3.732*** 
  (1.198 - 4.777)  (1.982 - 7.027) 
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 Ilorin 1.753  2.245* 
  (0.912 - 3.369)  (1.143 - 4.408) 
 Kaduna 1.135  1.422 
  (0.472 - 2.726)  (0.586 - 3.449) 
 Zaria 2.534  4.078** 
  (0.924 - 6.950)  (1.592 - 10.45) 
Facility Family Planning 
Client Load 1.014*  1.014* 
  (1.001 - 1.028)  (1.001 - 1.027) 
Public Facility 1.558  1.476 
  (0.846 - 2.871)  (0.815 - 2.675) 
Constant 0.212  0.301 
  (0.0403 - 1.112)  (0.0385 - 2.364) 
      
Observations 2,535   2535 








CHAPTER 5. CONCLUSION 
Overview 
Maternal and infant mortality remains unacceptably high globally, and Nigeria has 
among the highest rates of both in the world (1–5, 122). To meet the Sustainable 
Development Goals health targets by 2030, we must hasten progress toward the prevention of 
unintended pregnancies and facilitate healthy timing and spacing of births by ensuring access 
to modern family planning methods (123). Postpartum use of contraception is particularly 
important to the health of women and babies, but unmet need for it remains high (15, 16, 18–
22, 124, 125). The integration of family planning into child immunization services has been 
lauded by governments, implementing agencies, and donors for its potential to increase 
access to postpartum family planning (26, 126, 127), however existing evidence about 
integration’s impact on contraceptive use is scarce and conflicting (24, 25, 28). More 
evidence is required to determine whether this approach warrants investment.  
This study fills a gap in the current evidence by developing and applying novel 
measures of integrated family planning and child immunization services: a Provider 
Integration Index and a Physical Integration Index. This research is significant and 
innovative because it: 1) measures integration as an outcome of the service delivery 
environment, 2) shifts the focus of measurement of integration from a binary to a continuous 
multifaceted approach, 3) measures the change in facility-level integration over time, 4) 
analyzes the effect of integration on important service delivery and health outcomes, and 5) 
focuses on family planning service delivery within urban environments. This is the first 
study, to our knowledge, that measures family planning and child immunization integration 
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as an outcome of both provider and facility capacity to offer integrated services. The 
integration indexes developed in this study facilitate more nuanced measurement of the 
determinants of integration and its effects on select service delivery and health outcomes. 
They also enable measurement of changes in the degree of facility-level integration over 
time.  
The results of this study provide insight into family planning services in six urban 
areas of Nigeria. Its focus on urban health services is timely and important given current 
rapid urbanization globally and in Nigeria (45, 46, 49). Almost half of Nigeria’s population 
lives in urban areas and 80% of these people live in slums (44–47). By 2050, 67% of 
Nigeria’s swiftly growing population will reside in urban areas (45). Such rapid growth 
places considerable strain on health systems as they stretch to provide basic services to 
burgeoning populations. High fertility rates, as opposed to internal migration, drive 
population growth in urban areas of Nigeria (46, 48). Research increasingly shows that the 
urban poor in sub-Saharan Africa face inadequate access to health services and struggle with 
more health and social disadvantages than not only wealthier urban dwellers but also rural 
dwellers in some cases (48, 50). This underscores the imperative to better understand how to 
provide accessible, high quality, and effective family planning services within urban 
environments.  
The results of this study provide critical information about family planning and child 
immunization services integration, a promising yet unproven and insufficiently researched 
approach to increasing postpartum contraceptive use. Results of this research can assist 
policy makers in similar contexts to determine whether pursuing integration at scale may 
prove feasible and beneficial. Our analyses may also inform donors considering whether to 
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invest in integration and implementing agencies considering whether and how best to support 
both providers and facility systems to offer high-quality integrated services. Ultimately, this 
research contributes to the improvement of maternal and child health outcomes by 
elucidating the associations between facility-level integration of family planning and 
immunization services and service delivery and health outcomes.  
Summary of Studies 
The overarching goal of this research is to contribute to improved maternal and infant 
health by advancing understanding of the determinants and effects of family planning and 
child immunization services integration. We conducted three studies to meet this goal. Our 
studies leveraged data collected for the impact evaluation of the Nigerian Urban 
Reproductive Health Initiative (NURHI), which was led by the Measurement, Learning & 
Evaluation (MLE) Project.  
In the first study, we used principal components analysis to develop a Provider 
Integration Index and a Physical Integration Index, which measure the capacity of providers 
and health facilities to offer integrated services. Our results show that the level of family 
planning and child immunization services integration varies considerably across facilities in 
the targeted urban areas of Nigeria. The mean Provider Integration Index Score is 0.54 
(0=lowest and 1=highest integration) and the mean Physical Integration Index score is 0.62. 
In terms of Provider Integration Index scores, 23% are classified as low (mean score = 0.08), 
32% as medium (mean score = 0.50), and 45% as high (mean score = 0.82). For Physical 
Integration Index scores, 14% are classified as low (mean score = 0.05), 38% as medium 
(mean score = 0.60), and 48% as high (mean score = 0.81). These scores and classifications 
suggest that although some facilities in urban areas of Nigeria have achieved high levels of 
family planning and child immunization services integration, many other facilities and 
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providers have limited capacity to provide integrated services. The identification of two 
distinct dimensions of integration, the heterogeneity of the scores and the substantial 
percentage of facilities within each integration index classification level, suggests that 
measuring integration as a binary variable, as is the status quo, does not reflect the true 
variation in integration within and across health facilities in urban areas of Nigeria.   
 The second study used the integration indexes developed in the first study as 
dependent variables to 1) determine whether facility-level integration changes over time, 2) 
assess the impact of NURHI on facility-level integration, and 3) identify facility-level 
determinants of integration across six urban areas of Nigeria. We found that 1) Provider 
Integration Index scores increased significantly only among facilities in the comparison 
group and the increase in Physical Integration Index scores was not statistically significant in 
either the intervention or the comparison group; 2) the NURHI intervention did not have a 
significant effect on Provider or Physical Integration Index scores; and 3) the following 
facility-level characteristics are positive determinants of Provider Integration Index scores: 
time (from baseline to endline), public ownership, proportion of providers who received in-
service training in modern family planning methods, and location in Benin, Ibadan, Ilorin, 
and Zaria. Facility family planning client load and providers’ average years of experience are 
negative determinants of Provider Integration Index scores. We found that public ownership, 
proportion of providers who received in-service training in modern family planning methods, 
and the facility being a hospital are positive determinants of Physical Integration Index 
scores while providers’ average years of experience and location in Kaduna and Zaria are 
negative determinants. Our finding that NURHI did not impact integration index scores 
highlights the need for programs seeking to increase integration to provide monitoring and 
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support that focuses specifically on the integration component and the effects that concurrent 
initiatives may have on integration. The determinants identified in this study can inform our 
understanding of factors associated with the extent of integration attained within a facility, 
which is essential to the development of successful, sustainable, and scalable integration 
initiatives. 
 The third study uses the integration indexes as independent variables in logistic 
regression models that measure the association between integration and 1) client-reported 
receipt of family planning information during an immunization visit, 2) correct identification 
of family planning service availability, and 3) postpartum use of any method to prevent 
pregnancy. We found that Provider and Physical Integration Index scores are not 
significantly associated with postpartum contraceptive use among the women in our sample. 
Our results also show that Physical Integration Index scores are negatively associated with 
receipt of family planning information and that Provider Integration Index scores are 
positively associated with correct identification of family planning service availability. These 
results challenge the position that family planning and child immunization services 
integration provides a clear path to improved outcomes. In fact, that Physical Integration 
Index scores are negatively associated with receipt of information suggests that integration 
may compromise the quality of family planning services. 
 In sum, the analyses conducted for this research advance our understanding of the 
measurement of integration, the extent of integration within and across facilities, and its 
determinants and effects on important service delivery and health outcomes. In addition to 
providing a guide to the development of integration indexes, we demonstrate how such 
measures may be applied to investigate the complexities of this service delivery approach. 
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The process and results of this research highlight the need for more comprehensive, 
multidimensional, and nuanced approaches to the measurement and evaluation of family 
planning and child immunization services integration.  
Limitations 
 This research does have several limitations. First, provider and client survey 
responses are subject to social desirability bias and recall error. Providers may be inclined to 
report that they provide more information or services than they actually do, resulting in 
overestimated integration index scores. Clients may report using a method to prevent 
pregnancy when in fact they do not use any method. Respondents may interpret survey 
questions differently, which would compromise the internal consistency of our research.  
As with many studies involving secondary data analysis, the surveys used in this 
study were not designed specifically to analyze family planning and child immunization 
services integration. Several items included in our index refer to “child health services,” 
which includes both child growth monitoring and child immunization, and it is not possible 
to determine whether the response pertains to one or both services. Some facilities that do not 
offer both family planning and child immunization services score above a 0 on the 
integration indexes (Provider Integration Index: 7.5% of baseline facilities, 12% of endline 
facilities; Physical Integration Index: 11% of baseline facilities, 11% of endline facilities). 
Providers in these facilities likely referred to child growth monitoring services in their 
responses. Although these scores do provide valuable information about integration within 
the scope of available services, index scores in these facilities would have been more specific 
to family planning and child immunization services integration had the survey items 
differentiated the services. Finally, numerous social and demographic factors influence 
women’s contraceptive use (44, 128–131). This makes it difficult for any research, ours 
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included, to establish a causal link between service delivery and contraceptive use (132). 
Although we controlled for numerous personal characteristics, we cannot draw firm 
conclusions about the role of integration in family planning use because despite knowing 
whether a woman was doing anything to prevent pregnancy at the time of interview, we do 
not know when she started using the method or why. For example, women who report using 
a method to prevent pregnancy may have taken up the method prior to attending any visits at 
the facility. This research, the first known to develop and apply continuous measures of 
family planning and child immunization integration, will inform the design of future studies 
specific to integration.  
Implications for Policy and Practice 
This research challenges the position that integration promises universal improvement 
to service delivery and health outcomes. Several issues emerge as particularly relevant to 
policy makers, programmers, and donors considering whether and how to invest in family 
planning and child immunization services integration. First, it is essential to maintain family 
planning service quality in integrated contexts because the quality of services influences 
contraceptive use (83, 99, 116). Integration presents challenges, such as increased workloads, 
that may compromise individualized care (33, 34, 53). Our results highlight the need to 
support—through training, supportive supervision, monitoring, and systems development—
not only individual providers but also the facility mechanisms that enable integration. Policy 
makers and programmers should carefully consider whether and through which approach it is 
feasible to deliver high-quality integrated services. Poor-quality integration could result in 
decreased family planning use and immunization coverage. Second, integration approaches 
should be tailored to the context. A multitude of integration approaches exist, from 
comprehensive family planning service provision during an immunization visit to models 
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that simply provide family planning information and referral. Health system, provider, and 
client capacities and preferences should determine which, if any, integration approach is 
implemented. It is important to consider that approaches implemented well in a pilot setting 
may not be conducive to scale-up. Programmers and policy makers should thus analyze the 
intervention and health system modifications required to take different integration 
approaches to scale, such as alterations to provider training, reporting, and logistics systems. 
Atun et al. (2010) propose that the adoption and diffusion of integration requires that the 
intervention is adapted and transformed to ensure alignment with essential health system 
functions; their framework facilitates systematic analysis of contextual factors that may 
influence the adoption and diffusion of integration within a given context (43). With careful 
consideration and attentive implementation, integration may increase access to family 
planning services, but in the absence of such attention integration may prove counter-
productive.  
Future Research 
Integration of family planning and immunization services has been identified as a 
promising high-impact practice to increase postpartum contraceptive use (26). However, 
more evidence is needed to better understand whether and how varying degrees of integration 
affect service delivery and health outcomes. Our results highlight the need to further 
investigate the mechanisms through which integration may act to increase contraceptive 
prevalence among postpartum women. The conceptual model presented in Chapter 2 posits 
that integration increases access to information, which in turn influences contraceptive use, 
however our results do not support this hypothesized mechanism of action. As such, the next 
step should be to further interrogate theories of change as they relate to specific models of 
integrated family planning and child immunization services delivery and postpartum 
105	
contraceptive use. It is important to pursue clarity on how integration may improve 
contraceptive use, for whom, and in what contexts.  
Future research should use surveys designed for the analysis of specific integration 
approaches. Such research should analyze the determinants of specific integration approaches 
and its effects on contraceptive use and other health and service delivery outcomes, including 
access to care, efficiency, cost-effectiveness, and client satisfaction. Specific attention should 
be paid to the effect of integration within traditionally under-served populations, such as 
postpartum adolescents and the urban poor.  
Although integration may ultimately improve access to health services and health 
outcomes, it may also burden providers and facilities by impacting patient loads, the amount 
of time available for consultations, the information and services imparted during 
consultations, and space requirements within facilities. As such, research should examine the 
effects of integration on family planning and immunization service quality. The facilitators 
and barriers to integration should be explored from both provider and client perspectives so 
that implemented approaches are sustainable, quality of care is maintained, and contraceptive 
and immunization coverage improves. Qualitative research methods could prove 
foundational in advancing our understanding of quality through the lens of integration, 
particularly with regards to client and provider perspectives. For example, such research 
could answer questions about how women prefer to have their family planning needs met 
when accompanied by children, which needs may be addressed by integration and which 
needs cannot be, community perceptions of family planning provision during immunization 
visits, and how to streamline the provision of integrated care.  
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Additionally, future research should test different integration strategies employing an 
implementation research approach that monitors intervention fidelity. Integration approaches 
vary greatly and little evidence exists about which models yield the best outcomes in 
different contexts. Such research should present considerations for the scale-up of successful 
approaches. Because the level of integration within facilities may be influenced by numerous 
health system characteristics, such as health financing mechanisms and national health 
policies, future research focusing on such determinants would prove beneficial. Additionally, 
future research may continue to use integration indexes to examine the change in integration 
over time. This would be of particular interest to policy developers and programmers 
interested in understanding how to improve and sustain integration.  
This is the first study to develop and apply family planning and child immunization 
services integration indexes, to our knowledge. Future research could build on this by 
adapting and strengthening the integration indexes through the addition of relevant variables. 
Generally, the more relevant variables are included in the principal components analysis 
during the development of an index, the more able the index will be to capture variation. In 
particular, we suggest that indexes draw on surveys that collect information specific to the 
implemented integration approach. For example, if group counseling is provided, then 
indexes should include items that capture information such as how often it is provided, group 
size, topics addressed, the training of providers giving the counseling, etc. Indexes may also 
include detailed information about referral practices and how women actually attain 
particular methods during integrated appointments. Surveys may also collect detailed 
information about the proportion of women given referrals, attending the referral visit, and 
actually accepting a method at the referral visit. The effect of exposure to integrated services 
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could be measured by asking women how many visits they have attended at a facility and 
whether they adopted a method of family planning prior or subsequent to these visits. Last, 
adapted indexes should incorporate more indicators of service quality as it pertains 
specifically to integration, such as the type of information provided during each visit, the 
range of methods available at an integrated appointment, and the competencies of providers 
offering both family planning and immunization services.  
 These suggestions for future research would address some of the limitations of this 
study, advance our knowledge of integration, and guide policies and programs to have the 
greatest positive impact on the lives of women and their families.  
Concluding Remarks 
This research advances our understanding of family planning and child immunization 
services integration by developing and applying innovative measures of integration to 
elucidate the determinants, extent, and effects of integration in six urban areas of Nigeria. 
Overall, our research sheds light on the complexity of improving integration and shows that 
integration does not offer a clear and universal path to improved service quality and 
contraceptive use among postpartum women. The analyses completed in this research are 
relevant to policy makers, programmers, and donors who are considering whether, in what 
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